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Catalogue of Chemical Technology 
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tkm. 23 engraving* 11.00 
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“The Coming Fuel!” 
DENATURED 

ALCOHOL 

HADE FROM WASTE FARM PRODUCTS 

Will not explode by spontaneous eombWBtioa, 
Is a good insurance risk. 

Can be extinguished with water. 

Has no smoke,, and the odor , if any t is sweet. 
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new type— 13 E-: IAa K book* in every particular, 
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one week, and i‘2. a month if satisfactory; 
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L case you lose nothing, 
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I July 31 , 1907 . 



COUPON - — ■ — » 
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3 3 CENTS 

BUYS A DOLLAR’S WORTH 

In order to advertise the American School of Correspondence we are cutting the price of our 
Cyclopedia of Architecture, Carpentry and Building from $ 60.00 to $ 19 . 80 , Only a limited number 
of seta will be sold at ihis price and the offer positively expires July 31 , 1907 , This offer le made to 
demonstrate the superiority of the School s courses as the Cyclopedia is compiled from representative papers 
□f the School. We employ no agent s a believing our books to offer the best chance to prove the merit 
of our method of instruction to the public. 

This is an unusual opportunity for ambitious young men to get a working knowledge 
of a well-paid trade. If you are a House -Owner or planning to build, this set of books will 
save you many times its cost If you are a Carpenter, Contractor, Builder, Architect, 
Draftsman or Mechanic it offers you m exceptional chance to advance in your present occupation. 
The truest test of your present efficiency is the amount of money earned by you from Week to week. Unless 
you are advancing and earning more and more money as you grow older, there mart cornea lime when 
younger and more ambitious men will crowd you out. Leant now lo turn your spare time into money, 

CYCLOPEDIA of 

Architecture, Carpentry Building 

An ivS*(tiuifly new work prepared by a staff of 3il practical writers. A masterpiece of complete, concise, 
practical "ready-touse 1 * information. Nnt one iota or theory in its 4,000 rages. Every demonstration derived 
from the practical experience of ibe greatest experts in the building industries of the world, 

TEN MASSIVE V OLUMES, each nearly one foot high. Handsomely bound in red half morocco, Over 
4,000 pages.; 3,00(1 illustrations, full page plates, plans, sections, etc. Printed on highest grade paper; entirely 
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THREE LEADERS 

The * f Electro Whistle ** New! Original! 

I T now takes the plac* "f the old fashioned, 
noisy bell which scares you every time it 
"goes oft/ * The new whistle gives a beau- 
tiful, clear, harmonious sound which is, 
despite its softness penetrating and can there- 
fore be heard further than the regular belL 

Besides, our new whistle can be regulated 
at will to give a very deep sound resembling the 
one heard by a small automobile horn, or a very 
high clear tone resembling a cornet. It is a 
pleasant surprise to everybody. 

It can be installed in 15 seconds. It takes 
less current than an ordinary bell; the contacts 
are made of heavy platinum and we guarantee 
the whistle free from all defects for stx months* 

Price Complete, $1.00 By Mail, $1,16 

AGENTS WANTED 





/i-tnth coil 11 pet illustration below 
(without hills or Blind*) 



$ 2.65 



Can you 
beat it?! 



The “Telimco” Wireless Telegraph No. 3 , Complete, $8.00 




This outfit is absolutely guaranteed to work 350-400 feet if set up correctly. The only 
difference between this outfit and the “ Telimco '* No. 2 is that the coil of the former ia 3^-in.; the 
Coil of the latter 1-in, No toy, hut fl thoroughly high-grade scientific apparatus. It comprises: 
1 fine % -in, coil, 20 ohm relay, coherer, dccohercr and sounder, 4 dry cells, key, jump spark balls 
and sending wires, receiving wires, extra wiring, diagrams, 
etc. We have confidence enough to send the outfit to 
anyone C, O . D. by express (not prepaid) with full 
privilege of inspection. 



The “Telim** Atito«Coherer 



It will pick up messages from other distant station, 
25 miles away, with ease- We are giving away with it free 
of cost, 1 bottle of mercury, I extra package graphite 
granules, 1 extra glass tube, full direction and diagrams. 
The combination of mercury with our new granules is the 
most sensitive coherer material yet discovered. 

Price Complete, 90 Cents By Mad, $1.02 



ELECTRO IMPORTING COMPANY 

87 Warren Street, New York City 7 Rue Henri Mam, Brussels, (Belgium,) 

We arc the I argent manufacture b* <jf experimental wireleu material in the United States. European Branch 



Sand lor catalog No. 3. It's free. Mew Diacuunt Sheet 
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Do You Wear Glasses? 



Does Your Wife, Mother, Sister? 

Perhaps you know, then, how irritating it is 
to find that the little screws have become loose, 
also how very often this happens. Here are 

^ several little tools for quick- 

\y and effectively attending 
^g ljrwi to such cases, made especi- 

ally for that purpose: 

No, 556 Screw Driver lor Eye Glasses is made in two pieces 
and screwed together, telescoping the blade when not in use. 
Nickel plated. Price, 15 cents. 

No. 558 is threaded on the end 
opposite the blade. This may he ^ 
reversed and screwed into the part _ msamsasm 

with the ring, thereby making a a™ 

longer handle. Nickel plated, ^ 

Price, 20 cents. 

No. 554 is made with a chuck to hold the blade firmly in a 
split socket when in use. The blade is removed by slightly 
loosening the chuck, then reversed and inserted into the 

x socket nearly full length 
and held safely by tight- 
w * ening the chuck. Nickel 

plated- Price, 25 cents. 

Garry one in your pocket, on your key-ring or watch chain* 
Either style mailed on receipt of price. 

Ask for complete Catalog No. 1 7AP of fine Tools 

THE L. S. STARRETT CO. 

ATHOL, MASSACHUSETTS, U. S. A, 







POPULAR MECHANICS ADVERTISING SECTION 



m 




PRESIDENT CHARLES E. ELLIS 



Ten 



Per Gent 



Per Year 



A DIVIDEND NOVEMBER 1st, 1907 



AND EVERY SIX MONTHS 

THEREAFTER AS EARNED 



I want every reader of Popular Mechanics and every subscriber to an swot this announcement. 
I urn sincere when I say I feel jW/tVs that yon will always be glad that yon did so. Bend right 
a way and say you want nie to send you my booklet, “A Firm With a Refutation/' I will send 
you this booklet by return mail, and also a long personal letter, in which I will point out to you the 
advantages I am offering every reader of Popular Mechanics and every subscriber. 

We arc one great, large club, banded together to impTovo each other's condition. It la your duty 
to help y ourself and it is my duty to see to it that yon do so and assist you. Thin U your opportunity. 
Write mo today and in the future after you have received dividends regularly as earned every May 
and November you will say* “That was the day I did the best thing I have ever done in my life. 1 7 
No matter what investment you aro considering, write me first. Head my booklet, Firm With 
a Reputation*' 1 Learn about the investment I am offering yon in the prosperous CUMMIN6S & 
KING- COMPANY, You will never be sorry. Some three and a half years ago I offered my readers 
and subscribers im opportunity to invest in some shares of another company. Every Reader and 
Subscriber who bought these shares ha* received a dividend every six month* from the time they 
bought these shares at the rate of sixteen per cent. They have juet received another the first of 
last month. 

These shares were all f old before a great many of my reader* and subscribers realized the f sot* 
A great many were disappointed because they could not get any* All the present holders are hold' 
ing on to these shares because they are earning such large and satisfactory dividends every sii 
month** (Sixteen per cent per year,} 

The same condition exists with the Cummings & King Company. After all the shares are Bold 
there will be many who will be sorry they did not act quicker. Those who act now will get divb 
dends as earned at the rate of 7rn per cent { 1 0£ ) per annum, every November and May of each and 
every year hereafter .and perhaps more, AH those who succeed in getting their shares will hold on 
to them, becan&e they will be so well satisfied with their dividend*. 

tells 



A rmy UilTU I DEDIIT AXIOM My booklet, "A Firm With a Reputation/- tells you 
rmm nun fl nkrUlAlIUIr "all about it Send forH today. As you may know, I 



have been President of one of the largest and most injtumtiul Association* in New Fork City for the past 
nine years. I am proud of this Association. I want yon to be proud to be my co-partner in this 
enterprise. I am sincere when I say it will be for your interest, td write me today* Fill out coupon 
below and send to me, I will sand you my booklet, "A Firm With a Reputation/' and aperwmR 
letter by return mail. 



Pekhiijent Charles E, Kj.lis, G 0?~000 West 43d St., New York City* m.m. 

Please send me your booklet, “a Firm With a Reputation , 11 and your personal letter by return mail. I 
promise to read both carefully. Yours sincerely, 



Name .****,.,*..*..* 
Post Office.*,, +*. — 



Address, 



Thi s One 



Please ifenffon Popular Mcc 
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ci One of these books is issued the first of each year, and 
is a reprint of all the articles which have been pub- 
lished during the year past, in our “Shop Notes Depart- 
ment.” Three volumes of the series are now ready. 

200 Pajeg Vol. I, “Shop Notes for 1905 .” 385 lUustrattom 

228 Page* Vol. H, “Shop Notes for 1906.” 555 Iltu8tratlon * 
228 Pages Vol. Ill, “Shop Notes for 1907 y 580 Illustrations 

THE PRACTICAL EXPERIENCE OF HUNDREDS OF 
EXPERTS CONDENSED IN THREE VOLUMES , 

Cl These books are a perfect gold mine of information for 
every one interested In mechanics, or who uses tools 
for pleasure or as an occupation. Of equal value and 
help to the professional mechanic and the amateur. 

C! These articles are the cream of the experience of years, 
of hundreds of the most successful mechanics in the 
country. There Is nothing on the market equal to 
these books at five times their price. 

Cf The Popular Mechanics Shop Notes Series TELLS EASY 
WAYS TO DO HARD THINGS, and like Popular Me- 
chanics, is "Written so you can understand it.” 

Cl These books are indexed very fully and with great care. 

tji The subjects treated cover every department of mechan- 
ics, with useful time saving "kinks” for engineers, fire- 
men, carpenters, machinists, plumbers, painters, Iron 
and wood workers, electricians of all kinds, masons, and 
in fact all the trades. Special attention is devoted to the 
latest things, such as producer gas, cement working, etc., 
etc. 



<| Each volume contains entirely different matter from that 
published in the other. A set of these books covering 
several years will make an encyclopedia of priceless value 
to the owner. 

Price 50 Cents per Volume, Postpaid 
POPULAR MECHANICS, 



Id ordering, state which volume it wanted. 
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“PINE 

KNOT" 

Pr^iident 
Roo&eveECa 
Hunting 
Lodge in 
Virgi nia 



High Gride* JLijjht Weight 

The Mura I'l.urpr 3*4 designed to supply thu 
dfirj liiii] fur u 1 1 lif ft t,TRde, mud l urn weEpLl. 
hkmI^j'jlk 3 price TVurlug rar. All Hip soi^riihr 
iwln rh of (Hjn^ifuctlf'i] 1 1'. it t apply to t te Mn.ru 
lEujuteein ripply i* ij n n 1 1 >■ n- The M ►ru Timm-, for 
t tlC HU-ifti :i| nl^lll of ' «i till Id I'll I Ji-IlI. FI Vi- [ LI - ' ll(?H 

lunger W-teet bEirao, • 1 tuimJsi ‘iiih 1 . IFgbt divided 

froiit *mt. ihrw [amseuper rear sent, shin entr= 

Ion: Lm,- L'jtr Imdy, and I Lncti rin-s ca ■intd r u- the 'Ili -i - 
suee, v I cl 1 24 in-tsi;. . > 1 1 ■ S hoi t f wO tbs. weigh 1 ■ 
TbEs <’ar bus ample puwtt? hr I'limh ntiy hill sleu| sutli' 
oirnf to jrn to t»*e puce that exhlLarat*#, 

FiinjIsljfflJ wJiEi I -Li Coh-ti- Mkli Tetssdsni Magneto, 
Lit LV#ti' IV ill altd timer with >; tett^ty, Imp'- 

peridt? ee t (gnlttei Systfin. In sundai’d chlor and equip- 
ment, at $ 2 , 500 * 

The Mora Absolutely Mud Proof 

Centtruclidn Illustrated Herewith 

LiWrt upward from leiiJjt neftl li many mf-for enrs ; 

wliit! rjii vtni see? a lurt of mtH'hnn Jam eorergd with 
tllrf find grit which cati lie depended upon La rut out 
hf 1 !! rings, c\ag carburetor and five endteFs trtHlblfi 
t-rliurl wp l he timed h 11? h> t tii- -1- ;i |i heap yen.ru s-hUier 
than would ..fiMha rv wettr ivnl.il naccliiinJ*m be kept 
clefiu up In tin- Mora Lars, when- « glance upward 
from LLiiih'Tjj^ii I h wEEl sShjw n < h-nii n hi mi nil rn par- fjvarj 
the Put ttun i f vrlil cH mud mid dust enu !-■■ washed with* 
out cilfllli C -if hljurv Cu lLK-i.'lKLII LH[ll r UtiiJ hi.'., liljd Wllll’lL 
mud Jiii'l dirt I'limml gn. I'l'-L* Ih OUF Own Drlglnal 

feature. I'nleaf rip idled f-t Only one ren*oLi wliy 
"Every Owner is a Satiified Motorist 11 



- j' 



MCCHAftHC ALLY RIGHT 



Specifications 

Hear Axle -IHvIded driving axle. completely lmLiBed. run- 
li i 1 jut Eh 'lAdiuEur nxJe. 

Front Aile— lutniliir with hull tearing front wheel*. 
Springs Tr illin verse ^etuE-elUpiii' front spring, platform 
type rear springs. 

Wheels -:t 2 Inches, wuml, artillery type. 

Tims— ,‘[ 2 x 4 . H &. .J regular clincher. 

Brftbost 'J 'we Jtih-rjml 4 -vpamil rir,. tW" external ermstrli-tlsiK. 
Exturuii] operated by fwi pedal. Internal operated by 
Mnergcuey hrtikc- [ever. Alt ffnjr oper at# on druma pU- 
1 ftehed to rear whecle. 

Tank Capacity — ir» irnlStni.s gas-,dLi>i j , 

Tread — Jill EitcIipk, 

Wlaeel Baj&- -lh-! inehos. 

RLetor I’uor Cylinder, in pairs, 

Wat+ipwCseler I ‘ajijicJIt. r 4 khIIou!; 

Lubrication' splash syitum.' 

Carburetor Morn. 

Ignition -Jump -park, willi 1 itTi I f I.a, Cost!- roll <m dash. 

cum-nl fnmi alurage hit fiery. 

Control -Throttle ninl Spjirk. 

Trunsni iss ion — S | Id 1 1 tjf- 
Speeds f'O'w aril und reverse. 

Dnifu— SEutl't, 

Ste-ering 3ear — IrrertTifililp wheel, flpr vt' ninl HU! type. 
Equipment ‘J .nil sld<* limips, 2 hem | lights ;itnl [fOnemlof N 
1 lull Tn rpir?. (huh mud Id te 
Htiraepowor' 2^. Mecdm ideally rtffht. 

Standard Color Muliugauy Itod Body, t’ 11 do I l!rey Huiilltug 
flenr. 

Approximate Total Weight LhiiO lbs. 

Pnee wIiliDut luiEgnoto. 

AVnri for Free Ctifal'to sfmvi fig t ite *^ier M\jdel*. 

MORA MOTOR CAR COMPANY 

23 Mora Place i: Newark, New York 



Plt?asC iffdfiem Pouufdr i/t'fJrurtiCg 
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HAYNES 

RELIABILITY 




Model T* Haynes LlmutisJae 



The maker* of the Haynes have been developing 
their car for 13 years. They know their car through 
and through, ^ ear after year they have seen their 
old cars enmo back after varied utjeaud bare spotted 
here and there chances for Improvements, 

Their expOrtoDCO has developed for 190(7 a car that 
can be safely advertised for rtitaMlity — a car that 
can be it qonfrj ins no parts iv>t made In t fie 

Hajm 4 $ Factory. no principles that are unfamiliar to 
the Haynes designers. 

In these days, when every blacksmith Is buying 
parts and assembling cars under a private trade- 
mark* the fact that the Haynes factories really make 
everything In their car Is a guarantee of Haynes 
reliability. 




Model V* Vanderbilt Speedster 



The Haynes Standard SO H, F. Tottring Car for 1907* 
Jflwfcl **T,” the highest powered shaft driven 
car bnilt. Price, $3,500* 

Send at ones- for foil Information and advance 
speculation*. Address, Desk F-F. 

HAYNES AUTOMOBILE CO., Kokomo, Ind. 

Ciiiosl AaUfihiJk Mtnufitl Brers IB America. lembtrs K.l AH. 



New York— 1715 Broadway. Chicago— MZO Michigan Avt* 





(Actual Size I 



STANDARD TIDE PJtESSUWE 
IRDICaTSS, Price $1,00 
Prevent! Over Inflation 
Sa ves TirfeB anti 
Machinery 
Makes Smooth 
Traveling 




STANDARD LOCK SWITCH 
Price, two keys, $3,00* 



Prevents 
Unauthorized 
Use of Car 

Standard 
Auto Supply 
& Mfg. Co. 

20 BROAD ST. 
NEW YORK 



Publisher’s Notice to 
Subscribers in Canada 

The Post Office Department of Can- 
ada has abrogated the treaty in force 
with the United States for many years 
by which periodicals have been mailed 
from this country to Canada at I cent 
per pound. The rate is now made as 
high as to the most distant point in 
the world and forces Popular Mechanics 
to raise its subscription price to all 
Canadian subscribers to $1.50 per year* 
The retail price on newstands will 
remain at 10 cents per copy as the 
newsdealers’ supplies arc shipped in 
bulk by freight. 

POPULAR MECHANICS 
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ELECTRICAL HANDBOOKS 

IO CENTS EACH 




Learn to Run 


1 , flaw ifl e b Dymtno 

3. now ta Mik<i a 
S. llaW to fiErik iran lllnctric 6totqr 
1. How io MaIto * Statsac- Battery 
b. Lw h? Hkk* n V'miihujU 
Electric Machine 
G. Htrw tv SSsik-a a Magneto Ma- 
rl i i h c 

}, H-nw to Mkfc.« a Me-JiC al liKlun- 
tlgn. (Joil 

9, Bow io Hikr a rectal it- 

iaUidiior 

ft. Hew to Make a Flnn^e Bittoir 
to. Hew to Halc« A i'oltliifitnr 
11. How to Male a ::ah kLiemcte? 
l-j. JluW la Mil in: i Hand iljcialiid 
13. How to Mate * TnJtinf Ma- 
vbiiu 


li. u^w to VmU n 1-6 11, 1, Py* 
nwiio or Motor 

IV flow to Make n Toy Meter 

3fi. How to Make rci Kleclrip Del! 
IT, How to Make « TdoErmj'ft 
Itnoieat 

IB. How to Wto d Am» ain roe 
JJ. How to Wind FicM-Hrurnofa. 
S>. How to Make ah Ammeter 
SI. HoW to Make A Ttion:ivjitoi 
li?, Motor ltdtatinn 
£it. Eow to Make an EloCtriC ESe34* 
ering Iran 

H. Mi-t- Io MAka as'L I'tetftrk HuiCE 

2tj. Hiw to MakeArr i;L« Eiirnace 
Ld. tiow to, !Yt . k ■ =; ik IIbtkI Pe^d Arc 
- " How to MakenJunKiTSitatkCcril 
is HW to Jffik'C a Bk^ortai 




Automobiles 

Our course of ?tudy by mail tenches 
you an easy and pleasant way of earn- 
ing from S'2~> to $100 u week. Our 
graduates are recognized as ex[iertfl and 
posit inns seek them. You become a 
chauffeur, garage manager ur auto- 
sakaman. Write hr tree Mkkl jurticiUn 

KEW YQW SCtJOOL OF \ ISA W«t Sttli Street 
AUTOMOBILE ENGffifEEKS ) New Y*fk City 


SUBfER PUBLISHING COMPANY, 


Department 3* lYfiN, MASS. | 


i 




AUTOMOBILES $ 1 00 AND UP 



Wsruiu mail our la,Tre Illustrated Bargain Ebert or new and sUfiPtly am AutcutnaDtlfis nn 

receipt your namq and address. I'hisj ehtseL Show* sttiirwUi ray aic tI^jws <j( naijTP 

than 5l> A,utotu»l)He« ufffired as lew 44 fUW. Writ* lilHiuly te 

H. GRAHAM AUTOMOBILE CO. 

Established 14 years, 601-603-605 Madison Street, CHICAGO, ILL. 



MAKE YOUR BIKE A MOTORCYCLE 

at small octet hr attac UIdr the 
frffir to n t.powerftj I , J [ J5 tit ^ *1 \i. h t 

tRIf 2 M- P, ATTACH Mt NT 

Tills include all imrte to miitis 
a powerful .strong motorcycle, 
LOGO in uj=c\ Tkdto to any Hire 
frame, Speed. 2 to 30 mltoa 
l>eT boar, rite aay bicycle. 
Send htinrip,M for c&taJnjjr, 

MATflDPVrr ICTt Se,nd 1& on * tfint for new book, 
IHvlUM'lLUOLJ **T'he Mototcyplfl," It tet!.? about tto 
mechati ihant, rare, operation, Low to get more power, eta, 
fiame make of motorej cle for tow pftoee on accessories, 

MOTORCYCLE EQUIPMENT CO, 

5 0 LiKe Street* Hammondiport, N. Y* 




nt 

T 

■Uiftwl 



10 DOTS FREE TRIAL 

‘Te shin on approval* wdtf^.t B „ 

^YTiSfe&“; J?sE 

Ui! 1 1 k r UtLe tiiejrcJfl IQ ttojv, 

DO HOT 

at n« ff Pj~tre y tit Jl fan. tvocIyp cirf lite .1 
1 * catalouB iUiMirftiiitr mrr kina a f 
L'irirl-.i. met kinnsctd our ifiiJwaiiii iff 

}*r\c<i ftti.J tnariKiOtiis «™ afftrw. 

ONE CENT 'v 1 ** ^ mi n y*™ io 

T. ^ ■ * rFI '* 4 Fmtot sad nTcrj- 

til,n c will t^Mptpno free post [mid by 

** 1 r ' rn "»EL Itrti W IB t"* touch iraiuabk In- 

tvmikon Do not to ait, writ* it now, 

TIKES, Cofljjter'Bralc^i- n »<n . 

up-WImI* and *|E GUitdrie* at itsidfnT 

MEAD CYCLE GO* Dept pift CHICAGO 





Marroun Auto Bumper 

Protects the Lamps and Radiators 

NOTHING TO RATTLE, OR GET LOOSE 
Did f*u ever run up against * road hog?-Nuf said 

MttQuf^ctured by 

sycamore, in.. The Turner Brass Works Chicago, ill. 



Curtiss World Record Motorcycles 




Lite*! uf L5tn r ement — mUO race at Ormond IktocL, lift-, won 
lu 4G' 2 3 kc. Our much Lues bold all important records. 
Double and single Motorcycles. ‘E* to ii) H. P, light. wetgtil 

motni'H. SeOil aUnUp fur Catalog 0* 

G, H, CURTISS IflFG. CO., 



Automobile Rechargeable Dry Cell Battery 

Battery the Strongest and Longest 
Life Fat Spark Generator made, 
can be easily and quickly re- 
charged many times 

PRICE 75 CENTS EACH 

The Railway Safety Service Co. 

2d Fluor Front, Boast Building 

SPRINGFIELD. * MASS. 



Hammond sport. W, T 
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YOUNG MAN! 



Would you like to know what the Navy 
offers you, in mechanical training; in wages, 
and a chance to increase them; liberal pay 
and pension in old age; advancement to 
billets of responsibility; in athletics — in - 
short, wouldn't you like to know all 
about life in the Navy? If so write for 

AN ILLUSTRATED BOOKLET, 

entitled “The Making of a Man-0 1 - War s- 
man ” This will be sent to you free from 
the nearest Navy Recruiting Station, or 
by addressing 

BUREAU OF NAVIGATION* DESK 69 

Navy Department, Washington, D.C. 




25c. BOOKS 25c. 



ELECTRICITY, The study of, and Its 1ft wa Tot be- 
clutters, the Llws of electric current gen* 

era lion ami How, nbni l K ts.iv, galvanism, magnetism. 
Induction, principles of dj-runn«& and motors, wiring, 
with explntifrtlon? of fllmj.de mathematicR an applied 
to- electrical calculations. Hy N. Hr Schneider. With 
fiO original (iluatr&LJnra and C tables. 25 cents, post- 
paid. 

DRY BATTERIES. A practical ban-tHmok on Ihe 
designing, dll insr and ilniahlug of lS r,v ItaUerie*. with 
tables, for automobiles, ga* engine, medical and coil 
work, electric bolls, alarms , telephones, experiments, 
nad all imrpofies r&jrilrlng a I lest -rule battery. Fully 
Illustrated with 3t> original drawings, 23 ceitte, pcsf- 

|J1 ‘electrical CIUCU its AND DIAGRAMS, liehiff 

ft selection of original wp-to-date ami practical dl«- 
granifl for Installing nnnvmeia torts, a 1 arms, Ih'Uh, elec- 
tric: gas lighting, telephones, electric power light and 
wiring circuits, induct Inn cotb. gns engine Igniters, 
dvuBtnos and nmturs. armature windings, Jiy n, u. 
Schneider. 2 a \ ecu Is, postpaid. 

ELECTRIC BELLS AND ALARMS, Hon to Inst all 
them. By N, II. Schneider, Including batteries. wire 
nni] wiring, circuits:, pushes. Iselb, burglar a 1 :ir ms. 
high and low water alarm*, tire alarms, thermostats, 
a 1 1 nil ii da tors, and 1 1n- 1 tin" a ting ami tew ?r1 v in g c f fji'ile s. 
With 50 original diagrams. 2-' (cuts. postpaid. 

MODERN PRIMARY BATTERIES, Tlndr eon s true ■ 
lion, UBS Mini timhalcinim-o, including hnttcrTc* fur trde- 
phones. telegraph*, motors. electric lights, la duet Inn 
roils, and for all expert men till work. Tty N. IS, 
Schneider, bj pages. ,Vp 11 lust rtu Ions. Tim host and 
lurpFrt A met I eon book on ihe subject. 25 ernti), post* 
pnliJ. 

EXPERIMENTING WITH INDUCTION COILS. TI , 

K Norrlo, mi tb-nr of "Induction foils ami Coll Ant- 
ing. " A run si Instructive little T**>k, full or pf He ties i 
am:! interest Stag experiments, fulty explained In plain 
IflnemiEe with numerous hint* and suggestions for even- 
ing eut emu In merits, Arranged under the following 

heading Tntmdii^lfcm; The Iln n-dlJn^ df RuhmtorfT 

Toil; r^ypcrimeutH wirh Sparks: Effects in the 

Vacuum; Induction find Wireless Telegraphy, Willi 



3C original Illustrations. [In the preaa.] 25 centa* 
postpaid. 

ELECTRIC GAS LIGHTING, How in install electric 
gw* igniting apparatus, lueinrliug l he jump apart and 
nm] I iple Hyaletua fr>r all purpose*. Also Ibe CHte find 
selection of su liable batteries, wiring and repairs. Ry 
II, R. North?, 101 pages, &T Illustrations, paper. 23 
cents, postpaid. 

THE LOCOMOTIVE, simply explained, A flrat In- 
tttdurllQR to the Mindy of th* iwnwtlve engine, tbelr 
designs, cam* ( met J nn and erect bin. with a short cate- 
chism, a r,d 20 1 19 rations- 23 cents, postpaid, 

WOODWORK JOINTS. How to make and where to 
use them; including mortise and tenon joint*. lap 
joint*, dove is II joints, glue Joints and scarfing joint*. 
With n chapter on circular woodwork. revised nmi 
enlarged edition. im pac^, 17 s lituntratlons. 25 cents, 
post paid, 

SMALL ELECTRICAL MEASURING INSTRU- 
MENTS, describing (be [jinking and ns In a of the dif- 
ferent Instrument*!, fully Illustrated'. 25 cents, post- 
pald- 

METAL WORKING TOOLS AND THEIR USES. A 

Handbook for Young KnglnearH end Apprentice*. 
Shown how T" USE 1, simple twls rc(]dfrcd In metal work- 
lug and model making. lUnst rated, 25 cents, jnnst- 
pa id . 

THE SLIDE VALVE, Simply explained for working 
englErtvrw, l-’ultv H lira t rated. 25 rent*, postpaid, 

DIAGRAM OF CORLISS ENGINE- A large engrav- 
ing giving n lotigitudltiftl sec I Ion of the Corliss engine 
cylinder, showing rein live positions of the plsiott, 
steam valve*, exhaust valve*, ami wrist Hales when 
CUt-ult trikes place at ] J stroke for oneh Tc degree,* of 
Hu- circle. With full pnrticuluj-H!, K each -nod* nnd 
rock shaft*. The clrrlo esplBfncd, U'rlst plates and 
ecrentrir*. Explanation of Henrc*., etc. Printed on 
heavy paper. *tee 1-1 tu. x ](i In. 2u f-etttS, postpaid. 

INDUCTION COILS. a prartlral liandTirmk ttn the 
construe thm ami use of shock and spark coils. With 55 
ilinsr ration*, 25 nfuts. postpaid. 

JOINT WIPING. Pridctlcnl hints fwr begin ncm In 
plumbing. Fully lllral rated. 25 eenls, postpaid. 
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This Catalog 



Will Help You Solve 
Your Water Supply Problem 




I F Y OTJ have a water supply problem to solve, 
then you should write for our complete 
64-page illustrated catalog. It will help 
you solve that problem to your entire satisfac- 
tion as well as economically and permanently* 
No matter whether your requirements are 
moderate or extensive, this catalog will help 
you out of your difficulties. 

If you live in the country or in the suburbs, 
you may have water service equal to that 
offered by the best city water works. 



If you live in the city and the pressure is 
not strong enough, or the water is impure, or 
the water rental is exorbitant, you will get 
some valuable suggestions from our catalog. 

If you are interested in the water supply 
subject as it relates to country and city budd- 
ings, public institutions, hotels, neighborhood 
water works and small towns, then you should 
get this book. 

Our catalog gives complete information 
regarding the 



Kewanee System of Water Supply 




With the Kewanee System, we avoid nil eleva- 
ted and attic tank troubles ; »nd we do away with 
old fashioned methods, replacing them with 
modern scientific, practical and more satisfac- 
tory equipment. 

We furnish complete plants, including ade- 
quate pumping and storage facilities. But, in- 
stead of utilizing gravity pressure, the water is 

Kewanee Water Supply 

32 hruadway, JNewYork 



delivered by air pressure, with the Kewanee 
System. 

Everything is nut of flight and thoroughly 
protected from extremes in weather. Excellent 
fire protection is assured., and each plant will 
last a lifetime — and longer. 

But, write for our catalog and get full infor- 
mation. Ask for Catalog No. 14. 

Company, Kewanee* III* 

830 Marquette Chicago 





Have you seen the New Improved 

BUCKEYE TRACTION DITCHER? 






be- 

t fin* asKitigi iur 
[lent, 
hard 

SludFi 
hock, where u 
C4in b? lakru 
out with tlm 
ordinary pit-k. 
Passed over the 
work bur once, 
cut tf aft to a per- 
feat grade if 
destrnd* 

for cata- 
a3so ro- 
E L cl a 
li ft onli'c 
r<N Pitcher 
11 hstodlopor 
a ay and th^eost 
of opera; Ing* 

Itetif I Nr hllv 1 * iafi 
trsitir niau 



ip. CANADA 

3'i -ii-lanr l.r, -k, All.,, Cbjh . 7 til Aanli, 

Ttiio But Itc-yr Tr.'H’li- n Ditrtinr Ct Findlay, <«, 

ti' lit! .Iflqr nMi j f^r f i;r innhOl* t]|, L‘ I in \ 7 1 ?. f I Pil, her J 

J-'-.f' I. i- ! fr :ia j- j, 3 m.l al'hj lo y.«n 1 ?" f T . win : r.-.nlu 

In C - F l-'.im (I ■' iiMLi l;inc r-in NVCrft|Tft V |'1 -if ti fi- 1 dio-ll JH'-F 10 
hi- T: r Enrlijdini! tdfl.iv* .mil *K>f 1“ Thh'iI, dry ej»y thlvt lflfl vm * i-olii It 

piL Hid i-i-les lltr ln«')i ivij rmi Im’ raunli i il on tv I'M l*iiil f..'i i |n:r ifiij.- E : ■ 

ffa' cl 1 hi? n.[2*l i *f n in iu * liht Jfc WF.1I dig TIH1 Fwl j^-pr tiny, iYUirik^ r OiH <|r* 

arc rrf|Mieatl E '■> I'll . ttl:: iLi || LVVVi ” li .i t 1 I v . I Lilt*. . . 1 . 1 , ' ] • ‘ „ l up tliiij ! ’ l' 

cliiilrrjf 

I Ii'jti- Hnisr is jjmvinrt «*i ii|*-"i*.l iif prAveil a mil I ■'•ill •! i**-n Ifi .i-r dliitn n 
TTi.1u'« KiiVi'L. Ti'it jt .j Mi r cti'ilili till fill 5 ikin s.sListJii 'L Ulinl th>< 1 iIjh!]H4i0 

TV ill J dv? t I ; V O'QA k .if I H.HJ tile | j |,| D].£-C,:E 1 til ! I |l) Clj^l L'f ! 1. 1 1 |<t I 1 1 u • f 



Voupii Irulj', 



life Buckeye Tra<!tion Ditcher Co,, Find! ay, O, 



New Hawks Water Heater 

We Introduced and built up the trade from Chicago, of 
the Peerless Kiteheb Boiler. Unit experience developed 
0 -iir I at e> E acid highest elliciepey ami economy. 

THE HAWKS 
WA'lER HEATER, 
of v hi eh are the 
sola inanidaeUirera, 
Thi* hmtir U guar- 
a ntceti. mpertrtr tv 
till other*, Motw 
v thcrmumetfr h*t 
rj f fh$ final rctmte at 

fiw cnrHpand 

uH th Uu Jfmc'kjR. 

We invite the opin- 
ion of any one lam- 
inar wllhsucliappar- 
tiIiis, mh t o the lunrlr 
of our beater, in 
principle and con- 
si ruction. A II vt 
lia th rod* f'i ret if** 
Hot water throuRti- 
ont I he bouae at all 
hours. 

Gas or Gasoline 
for Poet. 

Wc ui-i> rptciilirti in 

Wat^r 1 1 ijil i lii.-, jitjir.i ii, 

Unuptino I .■ .:1m I n i: Sypli mw, 

|lili I Hiii-.ii Huatcra. A 
In'Vnl 1 i n ■- nf [i'L r hi:-T rlnns 

!Hi'«»Oiy <*■ l!ia 
oimrenknno md ftWflfnrt 
. f i ititKlrrn JuMjaa in 
i .i l*,v” .'F run nl ry. ID CVals 
ivi'Uiin:: D ) i n Tiafllfite AT* P 
', 1 , V. HAVt THE HO^ITi 1 . K 
PMimjFH. In WritinK, If 

l.ii-iili-L id A uily 

i-iiL' u ,i ui l of Jwir pTmnbor. 

Peerless Kitchen Boiler & Supply Co. 

54 Dearborn Street, Chicago 
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HOPKINS ALLEN RIFLES 






22 Caliber— BEST MADE AT THE PILIC£-32 Caliber 



No gtin you can procure will give more satisfaction during the months of vacation than a 
Hopkins & Alien, light caliber rifle. They are light, trim and tip to date* shoot true to your aim 
and can be taken apart and packed in the suit case for traveling. Makr. it a point to tfum 

Rifiss before your vacation. You ctin find them nt any good hardware or ^parting goods Th* y 

drive tnrke at GO yard# ; handle perfectly ; hare da ep seated sermt^key take-down Johds and rust.- lens than 
any other rifies cn the market of equal grade. 






THE HOPKINS & ALLEN ARMS CO. Dept. 32 NORWICH, CONN.* L\ S, A. 

Lirgc-st Mfrs. High GmHn, Papular Priced Firearms in the World. 



9± 

No. 322 , i lbs, 20 -in, Barrel. 

An Improved I^cver Action Gun with improved 
Wifely features. Shoots .££ Ions or short rinulre 
cartridges. Barrel -id in, of lh L Ht black rifle steel, deep rifled with 
our improved ext™, quick twist. Stock select American Walnut, 

Weight 4 lbs. A3-in. overall , . . . *. .,$4.50 

No, 832, Same pattern and die ns above, but chambered for .sical. short cartridge.! 4. 50 



r 

No* *122* 1 jcvcrad «< n— 
dn Kits .a caliber slier t. 
loh^aud long: rilLe c;irt* 
ridge*. Has rcl Mural big 
hammer, easy action, 
best s. tfi : l y .'i jt, in Bremen t , 
Harrc], lush jMwvr riiic 
slcrl.fftoek ln^t crude of 
Walnut, Weighs 
i c l> lbs. Bairre] SH-in, 
“33-iti, over ult- 

£5.50 



No. 932. Same pat- 
tern and hi ie as 
above. tlmm liered 
nnd rifled fnr 
short and 
long carl ridges. 

£ 3.50 



a 

No. 722, 3^ lbs. ih in. Barrel. 

Has track action and positive wifely arrange- 
ment. Shoots .t'i short and long rtmfirc cartridges* 

American Walnut Sttiek; Barrel black rifle steel, 33 in. 
entire length — h * * - - — ■ $3.00 



W rtl* fw oar h'-nu I If ul "'(inn <fu l»lr n n- 1 Crii hJbm “ f«r I IM 1 1 , 1 1 lllu.l ralf* nn«l rii'M-riliFt nil I h* ,r rl Up*, i* w .’IE 

it, 34 olbrr pe4fi« rf uur mil (i™ mu nr jidfli’i on [Hr «rf ml handling pffiibh, IT'S VIlLt! to |lt 

nhi t« ri1 w pron [ill;. 
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im i it 1 1 vi \h 
t *t i it \sl % 

Dt&Pt AV^SlCMS 
SHOW CAf-'DS 
AMD PQ5TESS 



Valuable Book for Letterers 



Modern Stiow Card Lettering, Designs, Etc. 

JEW AMI REVISED EDITION 

A practical treatise on Lp-to-Dute ivn an i jirnsh bettor- 
iris?, giving instruction* respecting many styles of lettering, 
posit ion, move men r , shading, spacing, designing and nr- 
runeementi with 11hiNt.rutic.ms of lareo and small let ters of 
each alphabet, together with n full :m Hysls and diagram for 
making neat aral prominent figures off-baud for i'rioe 'tick- 
ets, etc. 

Over 1 50 illustration's of finished show finis nnd prl^o 
tickets are given with practical Inst met Ion, outside of a 
large variety of standard: show u srd alphabets. 



This book is far beyond anything ever published lu Hits lino. It contains solid, 
practical common sense Instruction— a book that is free from absurd theories and 
mystifying kluks and con min * S.OOO advertising Phrases forward Signs, l'osteis, cle 
The price of the book Is but Si ■ tffl delivered to your add russ . If you find hook not 
as represented, you have the privilege to return the same in good condition within 
three days, aud J will return the money , 

Address W* A, THOMPSON. PoniUc. Mich* 



A NEW MONTHLY MAGAZINE 

The accompanying illustration shows a small outline of the cover page design 
of a now publication^** The Show CardWrller,” a handsome new liberated 
monthly, "ilie lirst number will appear before Boptojubor First (about August lM 11 ) . 

No Oa rtl Writer can afford to be without it a single month. It will be a credit to 
the craft, an Inspiration to the worker aud a delight to the eye. Kvery page, every 
article, every Illustration will be clear and distinct- It will show you hew to Improve 
your skill,, how to enlarge your fleld and how to make money. 

One Dollar per Year Ten Cents a Copy Na free Samples 

— - — ■ — TF rife for pra&ptelux. A ddrtee — 
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WHAT’S MOST IMPORTANT? 

In connection with the fastenings you make to 

BRICK, STONE, TILE OR MASONRY? 

The time and trouble such fastenings require to make? 

The size of tjhe hole required for insertion? 

The appearance and finish of the fastening once made? 



The 



The reliability and permanence of the fastening? 

Star Expansion Holts and Anchors 



Save 50 Per Cent in Time, Labor and Expense 

For Insertion, they require the smallest possible drill hole — you know what that means. 
Once Inserted* Star Shields or Anchors operate quickly and easily to secure a firm 
hold which may he depended upon for permanence. 

The Fastening;, when complete* presents a neat, clean appearance* not obtainable by 

the use of other hobs. 

There must he some reason why U, 5. Government Engineers specify Star on their im- 
portant contracts, Are YOU as familiar with these holts as you OUGHT to be? 

CATALOG AND SAMPLES ON REQUEST 

STAR EXPANSION BOLT CO., "“WM&Wf Sl! ' 




CATARACT 




OWPLETJ; MA' liiNt: SHI>H i* iiutiLhl *LiiiaWo a ]i kinds at 
n-|M mm,-, t'Jt | ii_ ri mi, " i i Lil »..-k .-i 1 - I hilling Isv hinr.ii- [|,.i M IV 

tATAii.u-T vhv.c\>iox urm: aTtai ir mk^ts. uiM * ,.^,1* 

Si : , [ill 1,J .1 £LXH 1 I Lit fakir ti. -M.-r !t uiaskiUm L;;Tin*i riant ..if li>. l rrrfiin. 

TIilb ia a MYelnikm ftyve nivtiiar ici are awar^ ol r aud ii thi isnt 
pnu'i ■ il <miv^rsi|L| -lei. 3 SntorclianfealiLni C v, T drUunpd, It iut*r- 

WHI 4 ! fttf Inrtlnir ] □furiLial Jon iiud Ctuuplclc Caluliigue 



MANCTaCTU&ED ft¥- 



BAROIUGE BBOS,, 1034*1040 UbcuIh Avenot, CUCAGB, 0. IA 

tSTABmaeD mu 
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WHY NOT BUY AT WHOLESALE PRICES? 

AND SAVE MONEY ON EVERYTHING.- ^’W.MSKSSi SSSSJ* 

Illustrated, [Jo*rrlb&d and priced in our Big New Catalogue No, W. 

H ron tiling :i. in rger variety of mechanics 1 tools oi all kiuiiH at lower prices than heretofore 
Pbnwn In uuj catalogue oror published. No mechanic can afford to he without thin up to- date 
Uojer'^ fluids, lor we n«H at wholesale prints in small quantities an well its lar^e. 

Opposite eflt’li article hi the i-atnloguo Is the low prlro at which we sell It, the Lowest 
Price for which Lt can be bought In auy store, his nr llltls, in this or on j country ■ >n the Kiobe. 

You w ill Apetid Lours of Interest over itspagsii you will marvel at ihe wonderful variety, r! 1 
rcrmtilete in one bi^ boot- It m*k«» buying pleasant as well as profitable, no matter whern 
ynn live This cntuloguo costs ue fl.00 to print, but is c-eiit postpaid free o f Charge to all 

d iTD^ pod' 1 iV * "4 fY^n k V W e will Bend you on r P mmfu m L 1st, cootal n l ng 100 valuable 

W Kl I L rUH II lu UA J t articles given away ITKfc U, Also our Owcery 

Lii^t* shoivlni? how you can save one-third on your living expenses. 

WE SELL RELIABLE 000DS ONLY.— jjSS^r SfcSSLSSl SSS 

Impress rates, and a «]Dnrs deal every time, Ve Kuaraci f ' tails tee Lion or refund your 
my ney . We also guarantee safe delivery at all goods orde red of ns . 

WHITE, VAN GLAHN & CO. : : : "iS?S»SS" 

This 700 Page Catalogue Free The Oldest Mfltt Order Hfmae in ^lmerirtL Established i«ls. 





Art Panels 50c 



Studies of the Human 
Form Divine 

Most Exquisite Porlrsjffcls of 
M Womitr Besmiful " ever Shawn in 
odo collection. We send lull set of 12 
complete* prepaid, together with SO -lb- 
like miniatures of other beautiful art 
picture* for only 50 c, coin, -stamps or 
Money Order. 2 6 panels different* $ 1 * 
French Art Album of aso Studios, by ok- 
prass, * 2 . 98 . Money back if not satis- 
fied. Catalog free. 

GORDON ART CO. 

Dept* B 87 1209 Fn&ter Ave, r Chicago 

P_p* Orivr * at^qSDBJid W’CI will Mulud» i 

■B I riiKiiij-a JjjuJ <snLuTC-;5 pirLurir ults^LuWLy True. W 

✓ 



LEARN JEWELERS 

ENGRAVING 



“The Engraving School that Graduates Experts” 

A fasUlinaimjj, fa s|ril-!fa] ft7j«d a 0,4 flit il. j Irarni'd trade. LoUllIlt lh-OPOa*Tity 
acid practically bf d i itc - y'Mvlrti ru W« -will tear 1 1 ItiB I".-::' ih.iT li«U*r 
mig ratj||| 7 1 +j RondpfaW than In ran Rain in Yean vt i-iffid appri™- 

Ucartlip W<j WJ ]1 iuLpiave Hie sk'Jl erf iltj «n|fraTcr cue litltiJrri |«F 
a n'J IMB-fcfl liipn psaitAF of lh.B Lra-ls TM demand fir tonapelreFJi 

*n praters far eireo-di the supply, ^etul far fa.aiiidjgicn! iiliisirat*4 
_presp«tus. 

i Dept. 112, Era- Wabash At*.. CJficNfw 
Dbj.ii. Ill* lb Toronto St-, TpicjUOj Cm, 



Page-Davis School ; 



Lt-ABTT TO draw 
you hy etirietiwEMltnti 
Aim ^urid. C*1 *!■ *,' »e«* fr-3«. 
SCHimpL Of IlI-UsTHaTIuN, 



pixirt Ab-i cn*arwjip-w. W< will Leaeb 
Tlitj bldbK-t aud uiliki ihurDuib *t-he>ol in 

QOLHB. 



Pouldtd lij ¥■ 

Dept. I&T, 00 Wvi'inh , ClLJcaifu 




A School Within Itself 



Tlierc are XX chapters In ml!, XIX carrying 
you from the fundamental principle of elec- 
tHdty on through the various branches to a 
poiiit where the careful student comprehends the complete designing;, cure and operation of a dynamo 
or motor, and 1 chapter on electric automobiles, outlining their construction, care and operation, and 
all about storage batteries and how in handle them. Kuch subject Is carefully written fltid to the point 

After rt student studies a subject, lie la questioned on that 
subject lb such n manner as to bring clearly to hits talnd 
Hie points he needs to know regarding same. A DIC- 
TIONARY in back Of book will puatilc him to learn me 
meaning of any electrical word, term or phrase used in 
this book, as welt ns hundreds of others in common ufle. 
All required tables necessary in l tie study are In It, 



TABLE OF 

CHifTEB 

l—Wmng 

H— Electric Batteries. EMeo 
trk PlatioE. 

III— Magnet ism 

IV— The Magnetic Circuit 

V— Mn £ nc tic t r a cl ion 

VI - Magnetic Leakage 

VII - Energy m Electric Circuit 

VIII Calculation of Siie *f 
Wire for Magnetizing Coils 

IX- Calculation of E\ M, P *s 
In Electric Machines 



SUBJECTS: 

CHAPTER 

X— Counter E. M. T» 

XI — Hy stare si s a nd Eddy Cur- 
re nt s 

XII— Armature Reaction^ 

XIII— Sparking 

XIV— Winding of Dynamos and 
Motors 

XV— Proper Method of Con- 
necting Dynamos and Motors 
— Self- Excitation and others 



$2.00 PER COPY— FOURTH EDITION— 1&.000 COPIES SOLD. 

The offer we make of refunding money 3 f hook is not 
satlsfactorv upon examination Es AN UNUSUAL ONE tn 
connection with the sale nt A hook, Bui we have no fear 
of Its return. Your deui»ion will be what thousands of 
others has been. Money would nut buy It If (t could not 
hft duplicated. We could print test linonl ala by the hun- 
dreds. It Is best to order und be your own judge of its 
merits, 

CLEVELAND ARMATURE WORKS, devdartd, Ohio. 

iSLElCi'fe RkEiTSST aZ-FAlfl. WORKS- AnniMlW md Fiddi W*aad“ 
CwfimohUn 4i3*d. 
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A 

MANUFACTURING 

BUSINESS 



Owing to Jack of sufficient capital! 

I am requested to dispose of the 
$25,000 Capita] Stock, Machinery, 
Goods on Hand, and Patent Rights 
of a recently established incorporated 
business, covering a staple article. 
This article is in demand in almost 
every family, and admittedly the 
superior of everything of the kind 
on the market. 

The largest stores In Chicago have 
agreed to retail the goods, and a ( 
prominent selling agent says $50,000 
worth can be sold in Chicago alone 
during the next year at a profit of < j 
35 per cent. 

The business requires no expensive 
plant or machinery, and can be moved to 
any point accessible to good lumber and 
having ample railway facilities. 

It affords employment to both skilled 
and unskilled labor, i 

$10,000 Will I 
Buy Everything 

This Is a rare opportunity to get into a 
bona fide profitable manufacturing busi- 
ness, handling staple goods and backed by 
strong patents. 



Call on or address the umfersirned 




1515 Marquette Building 
CHICAGO, ILL. 



HOT WATER 



IN 2 MINUTES 

Cost — Two Cents 



The Peerless Kitchen boiler haa solved the 
hot water problem* in city anil country homes, 
hotels, restaurants, clubs, bath-houses, gym- 
nasium# — every place where hot water is 
required burns either gas or 
gasoline; heats water to 1S5 U 
and keeps it hot at one-half 
cent per hour. A hot bath in 
two minutes for two cents. 
The PEEKLESS is simple in 
construction— only three parts 
—dink, bunior, drum. Absolute- 
ly noiseless; mates no odor. 
Occupies but a very email space; 
easy to install and connect. No 
pipes to dog or mechanisms to 
get out of Order. The w ater is 
kept in constant circulation, the 
capacity almost u n 1 t mi ted. 
PRICE, surprisingly modern 
ate. Ask your plumber about 
the PEERLESS, or write for 
catalog, prices and discounts. 




james mccartney 



39 Slate Street, . CHICAGO 



The New Universal Square 



ia proving it Belt sure to become the Standard Tool of ita kind 




Tf yon have triad to 
thin tool from ynnr 
dealer and become discouraged ^ 
because he was one who could not get 
hie orders for them, wo Kdriue you 
that this condition Lae been over- 
come by our building a large ecu utry 
factory, where they are bem# mado 
by the thousand, and ev*»ry order la 
shipped promptly. 



II your dealer Cannot get them now# write direct 



DUBY & SHINN MFG. CO., Inc. 

Home Office end Work,, LONG BRANCH, N. j. 
BrAocbport Station 
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Here’s the Opportunity 
Are You the Man? 



If an employer should say , "/ want a man far an important position f' 

would you be the t ight man f 

Opportunities like that Lire coming; constantly to men trained by the International 
Correspondence Schools, Lin institution that qualifies men to take advantage of every 
opening; to command high salaries; to succeed in the best positions. 

Employers prefer I, ( ’, S. students because of their training and are daily applying to 
the Students' Aid Department of the h t\ S. for men to fill positions of responsibility. 
Doesn't it shake you up when you see another fellow pushed ahead — because he 
is trained — and yourself plodding along in 
the same poor job at the same low wages? 

During March, 403 students voluntarily 



reported an increase in salary and position as 
the direct result of I* 1» S. training. 

Why don’t you get in Isne far a good 
position f Tt’s the business of the L C. S, to 
help you. No matter who you are, what you 
do, or how little you earn, ibe I. C. S. comes 
to you right whet e von art\ at your present 
work, in your own home, and qualifies you 
for the good things others will grasp if you 
don’t wake up* 

The first step is to mark and mail the 
coupon* It costs nothing but a stamp and 
will bring; you information and help that 
will eventually be worth thousands of dollars. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

li»i , ^'Turnon, I'u, 



Hh'i-. -lipLiilii. #5lboui furtlu'-r i-u n y |iMl. >i '►» 

[ 1 'iitl qmillfi b ln.rci.'T -n.5rirv S> it lln" I ■* - i Lio-ii Lsir-ure wtlftb 
! i-ijivu inir-Ui X 



1 E ,*,■ k. Lvi-Li'ft- 


4 >3 1 - 1 - ela < 4ifu i-n i IV rts r r 
''Ihib I’sircl U Filer 
HI nil <■ u- Trltnllwr 
( l,H»‘ 

1 Himl riiii.r 
4 1 V El *“£fr l 

< hthiUl 

Textile Hill ■Hupi. 
Rleetricldn 

rirr. 1'. ri i 34 r* r 


SetkltB. Urfllf^-^t^nian 
I'ori nm 11 J / 1 u ii'ilrvr 
f ' Id ■- Ctjflil lei if pt* 

Hfi-ii, 1 n^Encfci- 

'ilr 1 fry or 

'ruili*u»rj I'uitkrtat-r 

I'ItII l-L 11 1£ h Lt-f r 

Hirl 1 ill 11 n * 4 * ri.1 rdtrl u-r 
.VrrJilirc’l If r ah k -li t -Bl H B 
V Pi'll llvi-l 

^inj-'hirul l 
Itplilf,- Kltlililer 
VTliilpijj Fnalfit i r 


Ji.LlDB 




Street mrjJ So--. 
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CARS BALANCED ON SINGLE RAIL 



Travel at 150 Miles an Hour— Predicted Greatest Mechanical Sensation In Years 



Louis Brennan, an English inventor, 
Ini?: astounded the scientific experts 
with his demonstration before the 
Royal Society. Brennan is no ordinary 
(I reamer, for the British government 
paid him $550,0110 for his patent tor- 
pedo, and is now spending $35*000 




building a monorail ear !2 ft. wide, 
under the direction of the war depart- 
ment. indeed the inventor predicts the 
railway ear of the future will be several 
times as wide as now, and two or three 
stories high. Tt will travel upon a 
single rail, and cross rivers on a single 
steel cable if conditions do not favor 
the use of piles or piers. The propel- 
ling power may be steam, electricity or 
gasoline. If Brennan's expectations are 
realized Ids system will revolutionize 
the operation of railways throughout 
Hie world. 

Monorail systems are not new, but 
heretofore the cars have either been sus- 
pended, ot held in poise by guide wheels 
on each side of the carrying rail. 

The secret of the Brennan system is 
the use of a gyroscope within each ear. 
He lias studied this mysterious piece of 
mechanism for 30 years and is said to 
he one of only three men in the world 
who really understand it. He says : 

“The characteristic feature of the 
system of transportation is that each 
vehicle is capable of maintaining its 
balance upon an ordinary rail laid upon 
ties on the ground, whether it be stand- 
ing still or moving in either direction 



at any rate of speed, notwithstanding 
the center of gravity is several feet 
above the rail and the wind pressure, 
a shifting load, centrifugal action, or 
any combination of these forces may 
tend to upset it. 

“Automatic stability mechanism of 
extreme simplicity, carried by the ve- 
hicle 1 itself, endows it with this power, 
The mechanism consists essentially of 

mi 

two flywheels rotated directly by elec- 
tric motors in opposite directions at a 
high velocity, mounted so that by their 
gyrostat ie action their stored up energy 
can be utilized. These flywheels mount- 
ed on high-class bearings are placed in 
air exhausted cases, so both air and 
journal friction is reduced to a mini- 
mum,, consequently the power required 
to keep them in rapid motion is ex- 
tremely small. 

“The wheels are placed in a single 
row beneath the center of the car and 
are carried on bogies or compound bo- 
gies, which are not only pivoted to pro- 
vide for horizontal curves in the track 
but for vertical ones also. By this 
means the cars can run upon curves 
even of less radius than the length of 
the vehicle itself, or on crooked rails, 
nr on rails laid over uneven ground 
without danger of derailment. 

“The motive power may be cither 
steam, petrol, oil, gas, or electricity. I 
use petrol {gasoline) and an electric 
generating set carried by the vehicle 
itself to supply the current to the mo- 
tor's stability mechanism, 
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I, The active principle of the Brennan oar: The Gyroscope in Its simplest form, as it Is 
sold for a toy— "The top that can't be knocked over.'* 2. The vehicle on the part of the 
track representing a mountainous district, showing the way in which it leans automat Leally 
towards the center in rounding r t curve. 3. The vehicle on level ground, showing the way 
in which it leans automatically away from the heavier aide when It is unevenly loaded, 
■I. The Inventor at home. &. A Blond in feat: The ear crossing an iron hawaer in the 6 -ft. 

working model in Mr. Brennan's grounds, & ft, from the ground and keeping perfect 
balance, ti. The model car carrying a 150-lh. man. 7. The Brennan gyroscope. S. Mr. 
Brennan's idea of travel in the future: A monorail vehicle very much larger and wider than 
present-day railway carriages. &. Detail of the car. 



“Everything points to a great eccm- 
omy resulting from making the cars 
wider in proportion to their length than 
on ordinary railways. Therefore it has 
been decided to make an experimental 



coach IS ft. wide. Brakes capable of 
being operated by pneumatic or manual 
power are provided for all wheels. 

“The rail only requires to be of the 
same weight as one of the rails of an 



MS 
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ordinary line in order to carry the same 
load on the same number of wheels in 
each case* The ties also only require 
to be one-half the usual length, 

“The bridges would be of the sim- 
plest possible construction, a single 
wire hawser stretched across a ravine 
- or river being all that is necessary for 
temporary work. Strange to say, the 
lateral swaying of the hawser does not 
disturb the balance of the cars, and the 
strongest winds will fail to blow them 
off* In other cases for bridge building 
a single row of piles with the rail on 
top suffices, or a single girder carrying 
the rail may be conveniently used* 

“The speed can tie from twice to 
thrice that of ordinary railways, owing 
to the smoothness in running and the 
total absence of lateral oscillation*” 

Sir Hiram Maxim, while admitting 
the success of the demon stmt ion, pro- 
noun cos the apparatus “a highly scien- 
tific toy," but iloes not believe the same 
results will follow when the system is 
applied to actual practice with standard 
size cars operating out of doors, and 
states : 

“I think his plan to keep the car- 
riages from tipping by the action of 
the gyroscope will be beset with a great 
many difficult problems, so difficult, in 
fact, as to make the whole scheme ab- 
solutely impracticable. 

'it is quite safe to say that if Bren- 
nan's trains were running east or west 
and there was a strong wind from the 
north, the wind would exert consider- 
able force on the train in the same di- 
rection, and I think that, under these 
conditions, the plane of the gyroscope 
would gradually yield, capsizing the 
train, 

“No doubt there is nothing in the 
world so much of a mechanical paradox 
as the gyroscope. Perhaps I can best 
illustrate the const ruction, 30 vears 

u 

ago, by Sir Henry Bessemer of a ship 
with its cabins fitted with gymbals* Tic 
proposed to keep the ship in a horizon- 
tal position by the use of large gyro- 
scopes, They had no effect at all in 
steadying the craft.” 

On the other hand Brennan operated 



his small, car with one side greatly over- 
loaded, and claims that in proportion 
to size of car and its unbalanced load, 
any wind pressure short of a hurricane 
would be no more severe test to a car 
of ordinary size* What can be done 
under actual working conditions will 
remain a question until the government 
makes the test. Cntil then the subjecl 
will continue to be om of absorbing in- 
leresl to engineers and scientists, some 
of whom pronounce the invention the 
“greatest since the electric motor." 
*■ » +- — — 

CANTEENS AS LIFE PRESERVERS 



A novel use of the canteen is to em- 
ploy it as a life buoy or as an aid in 
learning to swim* The accompanying 
sketch shows the position of the can- 
teen as it should be used. Whether 
there is one canteen or two, the idea is 
practically the same, Snap the canteen 
si raj) to the belt buckle and fasten the 



Emergency Life Buoy 

canteens upon the breast so that they 
cannot slip out of place, says the Jour- 
nal of the American Cavalry Associa- 
tion. This may be accomplished by 
fastening a string or handkerchief to 
the side rings of the canteens, and then 
passing it around the neck. For still 
greater security, pass a cord around 
the body and fasten it to the outside 
rings. 

*-►“# 

By the end of the year trolley lines 
will connect Chicago and St. Louis, 
and it is planned to extend the road 
to Kansas City. 
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BERTILLON’S NEW SYSTEM OF PHOTOGRAPH l NO THE DEAD 



M. BertilJon, whose 
system of identification 
of criminals has been 



adopted in all parts of 
the world, has just in- 
vented a new form of 
photographic apparatus. 

It is used in making 
photographs of the 
dead. The result of 
the present method of 
taking the picture of a 
dead person is shown in 
Fig. 1, and the greatly 
i m pro ve d res ult w i t h 
the new apparatus is 
seen in Fig 3. The 
body is laid on a plat - Former 

form on which are 
drawn the basic lines of the Bert i lion 
system of measurement, and these lines 
are preserved in the photograph. 

The camera is suspended directly 
over the subject, but other pictures are 
also made from the floor with another 
camera, giving a variety of positions. 
The chances of identification are very 
greatly increased by means of the new 
method. 



Way BertUlon Photo 

A CONCRETE SAFE 



If concrete safes come into general 
use the owner will find it cheaper to 
build a new one than to move the old 
safe; ami safes can be had in all sorts- 
of inaccessible places by carrying a 



The Vertical Cwnem 



few small bags of sand and cement and 
building the safe from the materials. 
The concrete safe is not burglar proof, 
neither is the average steel safe, but it 
is -uiftieientlv at mug for all ordinary 
requirements against theft and tire. 

The concrete ^afe illustrated was 
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made in Seattle by a concrete building 
constructor. The Concrete Age sa ys 
the safe is 2 ft* 4 in, square and 3 ft. 
high. Walls and doors arc 4 in. thick, 
reinforced with J in. twisted steel* with 
the lock and hinges, cast in the center 
of wall and door. The handle and cas- 
tors were also cast in place. The con- 
struction is not specially difficult — any- 
one handy with tools can make one, 
and the iron parts can all be pur- 
chased and arc comparatively inexpen- 
sive, A few dollars and a little in- 
teresting work will provide a good* 
durable, substantial safe, 

— r— — + i > 

NEW SENSATION COMING 



The amusement loving public* which 
each year demand some new sensation* 
are likely to get it in plenty when the 
A vermis wheel, now building, is com- 
pleted. It gives all the exhilarating 
features of the most reckless roller 



coaster but. is much safer. The machine 
carries two wheels on the same axle, 
and on each wheel runs a car which can 
hold 20 people. The speed can be regu- 
lated, and the most wonderful varieties 
of motion can be obtained. The ma- 
chine is an English invention, 

♦ 

ENFORCED BURIAL AT SEA 



The enforced burial at sea of Mrs, 
Chalmers Prentice of Chicago by an 
Italian Commissioner aboard the “Koe- 
nigin Luise” of the North German 
Lloyd Steamship Company on April 27 
lias resulted in a suit for $250*000 
damages against the company, who 
have taken the matter up with the 
Italian government in the hope of pre- 
venting future occurrences of the kind. 
Mrs. Prentice had been traveling first- 
class and every necessity for embalm- 
ing the body was at the disposal of the 
ship's physician, but no appeal availed 
against the Italian's arbitrary decree, 




Vou Mold Fast While the Car Plunges Uko a Wild Ur um.hu 
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TRAVELING BLACKSMITH SHOP 



The Minneapolis fi re department pos- 
sesses a valuable adjunct, which has re- 
ceived the tribute of imitation by other 
cities. It is a device for saving time 
an cl money by bringing the blacksmith 
to the horse instead of the horse to the 
blacksmith. As the department has 180 
horses, each of which should be avail- 
able at a moment’s notice, day and 
night, the importance of such saving is 
obvious. There is a further economy 
in having the shoeing done by city em- 



ployes instead of by outside smiths* 
The device is a wagon built and de- 
signed under the supervision of Chief 
Engineer Canterbury, which is fitted up 
with all the tools and apparatus for 
horseshoeing, including forge, rotary 
blower, anvil and vise* The two side 
springs seen in the cut, under the front 
platform, have five leaves and are 40 in* 
long, the cross spring has six leaves and 
is 38 in. long. The front wheels are 
3(j in,, and the rear 48 in. In order 




The BtflChsmNh Comes to the Fire Department horse 
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that there may be no possible crippling 
of the service while a horse is being 
shod, the horse which draws the black- 
smith wagon is put temporarily in the 
place of liic one which is trying on his 
new shoes. 

— — < « * 

FRONT OF 8-STORY BUILDING 
FALLS OUT 



A very unusual accident occurred to 
an 8-story brick business building on 
Wabash Avc., Chicago* The building 
had been remodeled and filled with 
goods by a furniture concern. About 
<\ a. m* the entire front fell nut, block- 
ing traffic on surface and elevated roads 
for several hours. The only persons in 
danger were two cabmen who heard the 



J "The Entire Front Fell Out +< 



building crack and drove out of the way 
just in time to escape death* 

» * ♦ 

PARIS PRINTS PAPERS WITH 
AUTOMOBILES 



Electric power is used to a very large 
extent in Paris, the newspapers de- 
pending almost entirely on it to operate 



Traction Engine Furnishing Power 

their typesetting machines and presses* 
When the recent strike in the power 
houses occurred there was not only 
darkness in the cafes, where candles 
stuck in wine Iwt ties wore improvised 
for lights, hut the daily papers came to 
a Ridden stop* The resourceful French 

mind, however* instantly conceived the 

* 

best thing in do, and automob ties of 
large horsepower were at once secured 
and used to furnish power for driving 
temporary generators placed on the 
sidewalk or in the street. In one case 
a motor ear was actually carried up 
into a composing room and used to run 
the typesetting machines by belt drive. 
Traction en gin os w e re also cm pi o y ed ; 
one of these is shown in front of the 
daily Journal, driving a generator 
which rests on a motor truck. 



A Wisconsin farmer boasts a mahog- 
any sidewalk, built from barrels in 
which he received goods shipped from 
the West Indies. 
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TREATMENT INSTEAD OF 
DRUGS 

Patients Climb Stairs and Kick Indian 
Clubs 

In many cases of nervous trouble the 

u 

patients are now given mechanical ex- 
ercises instead of drugs. One piece of 
apparatus is a stairway on which have 
been cut grooves for the feet of the in- 
dividual who is condemned by fate and 
the physicians to tread the slops of this 
treadmill, This stairway, intended to 
bring back to those afflicted with loco- 
motor ataxia the lost co-ordination of 
motion* has steps of a uniform height 
in each of which are cut-outs for the 
feet of the patient. As he walks up 
and down this odd stairway he sup- 
ports himself by the handrails. He is 
compelled to place his feet in the cut- 
outs as he exercises and in time, it is 
claimed, regains the power of making 
his feet do as his mind dictates* instead 
of the pedal extremities wandering 
wildly off on excursions of their own, 
A variation of the same idea is the 
walking board, 20 ft, long, with hand- 
rails like the gang plank of a steamer. 




Kicking the Clubs 



This is for patients who lack the 
strength to mount the stairs. 

A device that is still inure curious is 
a ten-pin arrangement consisting of 
a block of wood on which are mounted 
on springs a number of pins similar to 




Walk and StAlrs with Foot- Holes 
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those used in ovir bowling alleys. Each 
pin is lettered or numbered and the 
patient sits in front of this apparatus 
and, upon the order ol‘ the nurse or 
attendant, kicks a certain pin either 
with the right or left foot, as ordered. 
The tendency of the erratic limbs is to 
attack the if pin when ordered to 
punish that marked A, or to inflict a 
jolt on It when it is the turn of the D 
pin to be kicked. Also the left leg 
refuses to obey order* and the right 
insists on taking up the kicking out 
of its turn, while the left will try to 
kick when it is right's inning- In time, 
however, according to the originators of 
tli is method of restoring lost co-ordina- 
tion, the telegraph apparatus from the 
brain gets into working order again 
and the feet have to obey the will of 
their owner. 

■ « ■* -4 

SEVEN YEARS’ CRUISE IN 
SMALL BOAT 



Jack London, the California author, 
is about to devote seven years to look- 
ing for trouble. He calls it adventure, 
and has invested $£5,000 in a 5 7 -ft. 
boa t a n l I o\ \ tf 1 1 to r himself and w i f e . 
a navigator and three sailors, with 
whom hr proposes to sail the Seven 
Seas for seven years. As he is under 
contract to several publishers to fur- 
nish "copy” as he sails, we shall hear 
all about the voyage in due time if 
the' boat keeps right side up. 





A ioq railway over the mountains operated 
by a steel cable and winding drum. 



11 is yacht, the “Smirk; ? is only 57 
fi. overall, 15 ft. beam and 7 ft, draft. 
The boat was built to order for this 
special purpose and is equipped with 
every foreseeable convenience and 
necessity, including three water-tight 
compartment*. In case they are be- 
calmed it i* necessary only to start up 
the 75-hp, engine, which can fee fed 
from a tank of 1,000 gal. of gasoline. 
Then there is a small arsenal of shot- 
guns. riile*, revolvers and one rapid- 
fire gun. 

4 —*- 4 

To remove paint from clothing or 
hands, turpentine will be promptly 
effective, if the paint is fresh. If it is 
dried, the removal will be more diffi- 
cult. Soaking in strong ammonia 
water, or in a £ to 1 mixture of am- 
monia and turpentine, may do it. 



The "Snark M Is- 57 Ft. Long 
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Torpedo Boat— SO Ft. Long 



POWER FROM THE BAY OF 
FUNDY 



Since Use maximum tide from the 
Bay of Fu'jidy is GO ft. high, it is not 
strange f.lnit a company has been 
formed for the purpose of utilizing this 
tremendous power. One of the farthest 
points to which the tide rushes is Chig- 
neeto Bay, and at the northeast end of 
that ba\ is the outlet of the Lautruuiar 
River, ami the town of Sackville. '['here 
it is planned to construct three huge 
dams of colic rote GO ft. high and 1.000 
ft. long. Turbines will he turned by 
the head of water thus obtained, esti- 
mated to generate 73.000 hp. If all 
goes well, next winter the famous 
Fund y lidos will 1 h* operating all kinds 
of public and private utilities in Suck- 
ville, Amherst. Moncton, and other 

towns around the head of the bay. 



In France and Germany a new paper 
cloth is said to be manufactured at one- 
third the cost of cotton. 



LATEST FRENCH TORPEDO 
BOAT 

The French Government has just 
adopted a new model of motor torpedo 
boat, employing gasoline as furl, which 
is sure to create a great sensation in 
naval circles. 

This craft has been built after the 
plans of Comte RtVopr. engineer of 
the French navy and a prominent mem- 
ber of the Auto Club de 1 ranee. She 
is 50 ft. long and built nf steel of suf- 
ficient’ strength to remain at sea in the 
heaviest seas. She can carry and eject 
a torpedo of 992.07 lb. , charged with 
220.4 ti lb. of explosive, when traveling 
at a speed of 1G knots an hour. The 
motor consists of eight cylinders, built 
tandem fashion, and developing 1 5<» 
hp. This new craft will be attached to 
the port of Chorion rg. 

♦ ♦ 

The shipyards of Great Britain, all 
working together, could turn out a big 
steamship every day of the year. 



POPULAR MECHANICS 



760 



MEASURING GRADIENTS 



The length, ‘height and steepest 
grade are not the only elements to be 
considered in determining the dill leni- 
ties in hill-climbing with automobile 



or motorcycle. For instance, take three 
hills which happen to be compounded 
of different lengths of the same gra- 
dients in different order, say 1 in 11, 
l in IT, and 1 in 23, and most inter- 
esting results are obtained : one is easy, 
one is difficult, and the other a bad 
gradient The explanation of this is 
simple, says a correspondent of The 
Motor. London, for on approaching the 
first example, the 1 in D grade is over- 
co m e I >y v e 1 oe i tv, ? pe od is agai n recov- 
ered on the 1 in 03, and the 1 in 17 is 
passed over without a change. Che 
second diagram shows the same gra- 
dients transposed, and here again 
velocity is maintained up to the 1 in 
23, when the 1 in !1 pulls down the mo- 
mentum, necessitating changing gear 



Sprinkler Holds 1000 Gal, 

near the top. Tn the third diagram 
there is no relieving of the strain, and 
the steadily adverse gradient pulls 
down tile momentum, till the last part 
is a hopeless struggle, 



It is this disturbing factor that 
makes the grading of the roads such 
an intricate problem, for to say that 
Hie hill is 1 in $ in each instance is to 
present only a nartial view of the case. 
What is wanted more than anything 



is what might be called an average 
steepness to the hill in keeping with 
its speed-retarding possibilities. After 
all, this is the real value of gradients 
to the motorist or cyclist, and I am 
afraid that until all roads are engi- 
neered like railway lines with an un- 
varying slope, the matter must remain 
as at present. 

* • * 

Only fj% of the total cargo of the 
American steamer "‘Dakota" has been 
saved, including n,T71 sacks of wheat 
and dour and 477 bales of cotton. The 
slop struck n reef near Yokohama 
March 3. 



UNIQUE AUTOMOBILE SPRINK- 
LER 



The streets of Berlin 
are being sprinkled with 
motor sprinklers, each 
of which dues the work 
of live horse-drawn carts. 
The water is forced 
through the sprinklers at 
a uniform pressure by 
means of an air com- 
pressor which uses 3 hp, 
of the 18-hp. motor. The 
delivery of the water is 
controlled by four foot 
pedals. Most of the load 
is carried on the rear wheels, which 
have double rubber tires. The success 
of the motor sprinkler has been so pro- 
nounced they are being adopted in 
other European cities. 




Fair Hill Stiff HU U*d Mill 
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REPAIRING BROKEN FLOWERS 

Machine for Correcting Nature's Mistakes 




as Pkked 



The introduction of mechanical ideas 
in the greenhouse has n suited in great 
msiiomies of labor and expense. The 
most unique scheme is the bright in- 
vent i>n of a Pennsylvania ilnrist, which 
will save thousand,* of dollar* yearly to 
(he shippers; and dealers in flower*. 

The demand for carnations goes on 
increasing year after year: frequently 
it is impossible to fill the orders. The 
purchaser insists, on perfect blooms, but 
the carnation lias a perverse habit of 
producing a large proportion of mal- 
formed blooms which arc known to the 
trade as “splits/' If the petal* which 
hang down a* shown in the picture at 
Die left could be brought into sym- 
metrical shape the flower would be sal- 
able. The inventor mentioned has suc- 
ceeded in curing this defect and so 
skillfully is it done it is almost impossi- 
ble to discover which are the repaired 
flowers. An instrument much like a 
pincers and a clip made of wire almost 




w_uj ri ru H-' f 



After Mended 

as fine as a hair rapidly and securely 
bring the petals into place and hold 
them there. The wire is aimed invisi- 
ble, and the llower has all the good 
looks and lasting qualities of any other 
en relation. 




HOW FAR SHALL WE GO?— A writer 
having protested vigorously against the 
rrsou s-tached chauffeur, pn? wonders how far 
horse equipage Customs are to be followed, 
Shall we retain the “Tiger”?— Motor, Lon- 
don. 
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trade is feasible* The barge that will 
be towed across is shown in the accom- 
panying photograph, taken while she 
was lying in the Delaware preparatory 
to loading. 



RAISING SERPENT CUCUMBERS 



This curious vegetable is raised in 
frames and requires considerable skill . 
When the fruit is ready to gather the 
effect is that of numerous snakes* The 
serpent encumber is grown in certain 
warm, sheltered districts of France and 
is gathered in August. 

* ■ * — - 

BARGE TO CROSS OCEAN 

The -Standard Oil Co* is to try the 
experiment of toning oil barges across 
the Atlantic. One of the 
barges is now being load- 
ed with oil at Point 
Breeze* Philadelphia, and 
as soon as the cargo is 
aboard the barge will he 
taken in tow by a steam- 
er, which will also be 
loaded with oil and towed 
to London. Both vessels 
will be deeply laden* hav- 
ing together 4,000,000 
gal. of refined petroleum 
in bulk* It is expected 1 — - 
that the run will be made 
in two weeks after leav- 
ing the Delaware breakwater. The 
trip is largely experimental for the pur- 
pose of ascertaining whether or not the 
towing of barges in the Transatlantic 



ELECTRFC LIGHT IN EQYPTJAN TOMB. 
“The tombs of the Egyptian kings of 
Thebes, near Luxor, 450 miles from Cairo, 
are lighted by electricity, says Detroit 
News* Tribu ne. The sarcophagus shown 
3bove contains the mummified remains of 
Amenophls EL, of the eighteenth dynasty. 



Barite Ready to Load 

A youth in Washington, D. C\, has 
been sending out wireless messages 
from a private station, which confuse 
Die official messages. 
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CADli^n 111 Us J-i'iCr lilla Km 

The greatest long distance motor race yet undertaken started from Peking, China, on 
June 10th, The course lies through Mongolia, Siberia, Russia and Germany, to Paris, the 
destination. There were numerous entries. Some of the contestants have resorted to very 
original devices to help them on their way, One of these, a portable bridge, is seen in the 
illustrations- By means of this the riders expect to get their heavy three-wheeled motor 
over ditches arid small streams. The illustrations ares 

1. The portable bridge fitted to the car. 2. How the motorists will pitch their tent for 
the night, 3. The bridge packed on the car for transit. 4, The portable bridge in use \ 
pushing the motor across- 5- Another view of the bridge packed on the car. 



MANUFACTURE OF ROLLED 
STERLING SILVER 



The last quarter century has wit- 
nessed a revolution in the m a mi fa dure 
of sterling silverware which has brought 
it within the reach of almost every one. 
This change lias not been caused by the 
cheapening of silver, but by improved 
processes for producing rolled sheet sil- 
ver and of machinery for stamping all 
kinds of articles from the sheet metal. 
The old method was to use silver 
rods, which were sawed, hammered and 
filed by silversmiths into the required 
forms. This slow and expensive method 
is still used in Great Britain, but not 
in the United States, except in some 
special cases where it would not be 
worth while to make the dies. But the 
manufacture of silverware is quite dis- 
tinct from that of sheet silver. The 
latter is such a long and expert process, 
requiring much special apparatus, that 
most makers of silverware prefer to 



buy their silver sheets, just as in the 
brass trade. 

The process of making sterling sheet 
silver may be summarized as follows: 
The first step is to buy pure silver 
“bars/ 7 which are really oblong blocks, 
usually containing 500 oz,, the most 
convenient weight. These are 009 
parts fine, which is as fine as any, even 
from the U. 8. mint. The next step is 
to alloy the silver with pure copper, the 
laws of several states having prescribed 
that sterling silver shall be not less 
than 935 parts pure in 1000, In order 
to facilitate the weighing of the alloy, 
pure copper shot are poured first into 
the bottom of the melting pot until the 
necessary weight is obtained, and above 
these is placed the pure silver because 
its melting point is lower. The whole 
is then well covered with charcoal, to 
prevent oxidation of the copper. Five 
parts of cadmium are often substituted 
for 5 parts of the copiper, to improve the 
malleability. 
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largest .Sheets of Stiver Ever Rolled 



During the melting the two metals 
must be thoroughly mixed by careful 
stirring. It is a matter of great ex- 
perience and judgment to determine the 
exact moment for pouring out the 
melted metals; if they are too eold or 
too hot t ho casting will contain fatal 
imperfections. The casting is "sterling 
silver” and is 10 by i 2 by l\ in. 

Next comes a Jong series of cold 
rollings, interspersed with baths nf sul- 
PlHl rie acid and chiselings to remove 
all impurities. In cutting them out it 
is necessary to leave a dish-shaped de- 
pression, otherwise the next rolling 
would cause the hole to fold upon itself, 
making a new defect. At last the ster- 
ling silver comes out of all its troubles 
a beautiful sheet of dead white, fit to 
be stamped into tableware for a king, 
The illustration from the Brass 
World shows the largest sheets of sil- 
ver ever rolled. The circle was cut 
from a sheet like the one at the right, 
and weighs 1,848 oz.. and is worth over 
$1 ,300. Four of these circles were 
made, each 54 in. in diameter. They 
are being used in making seamless ket- 
tles for a special chemical process. 
♦ — *- * 

MILKSTONE SUBSTITUTE FOR 
IVORY 



Skimmed milk in combination with 
formalin makes “galalith," or milk- 
stone. It is good for manufacturing 

almost anything which is to look like 



ivory without chipping, cracking, or 
burning and which must be tough and 
take tints finely; The list is long, in- 
cluding billiard balls, piano keys, um- 
brella handles, doll heads, cigar hold- 
ers, pen holders and knives, door knobs 
and picture frames. In Austria 100,- 
0(10 people are kept busy in supplying 
the world with skimmed milk in ar- 
tistic and practical forms. 

* * * 

CADETS GIVE GYMNASTIC 
DISPLAY 



Once cadi year the naval cadets of 
the English training ship “Worcester - ' 
hold a prize contest to which the public 
is invited. The illustration, from the 
Shipping World, shows one of the set 
pieces requiring 15 men. 
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CHURCH ON GIANT VOLCANO 



The most high church Episcopalians 
in the world arc those who worshi j s 
4,000 ft. above the afea on the slope of 
a volcano on the island of Maui, Sand- 
wich Islands* They are also nearest 
the mouth of the pit, for one of the 
largest craters on earth is hut a short 
distance above the church. Regular 
sendees are held and are attended by 
many persons, and there is a church 
debt, whii-h is more excusable than most 
church debts, in view of the difficulties 
to bo overcome in building in such a 
location* 



BOSTON 1 S FIRE CHIEF’S AUTO 



The chief of the Boston lire depart- 
ment lias turned his horse and buggy 
over to one of the captains and now 
goes to fires in the serviceable motor 
car illustrated, Its general utility was 
never dreamed of when l lie ear was or- 
dered, as shown in the record of the 
first two hours of the first day, 

A rapid run was made to a fire in an 
outlying district, where several firemen 
were overcome by smoke. The men 
were placed in the ear and rushed sev- 
eral miles to a hospital for emergency 
treatment* Returning to head quarters 




The Holton Fife C*Uer*i Machine 



TEMPERATURE IN STORAGE 
BINS 



Large quantities of stored material, 
n> coal, grain, oil, vegetable or animal 
fibre, often become heated at the bot- 
tom or center of the pile, while the 
-airfare remains cool. Spontaneous 
combustion frequently results. A ther- 
mometer has now been constructed 
which will show in an instant the ex- 
act temperature in bins or piles by 
switching it on to a wire which termi- 
nates at the center or bottom of the 
bin. Where this system is installed 
readings of the temperature of all the 
filled bins arc taken at regular inter- 
vals and recorded in a book for future 
re f c re i ie e p urpo&es* 



from tlie hospital a man was picked up 
who had just been injured by a run- 
away cab,, then the runaway horse was 
chased and caught* Leaving an atten- 
dant in charge of the horse the car 
made another run to the hospital. 

nobodyVrailroad 

Railroads are stolen often enough, 
but seldom lost or strayed: an Irish 

road has succeeded in accomplishing 
all three, 11 was 12 miles long and 
plastered with mortgages. As it proved 
unprofitable, neither builders nor mort- 
gagors cared to work it. still less did 
any one care to pay taxes on it : con- 
sequent h the assessors could not find 
any one who would confess ownership. 
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The people along ihu right ul way run: 
to the emergency with enthusiasm, set- 
tling the question of ownership by car- 
rying off gradually everything which 
was worth anything, except the road- 
bed, They had even brought up a 
crane to take away the bridge when 
the police put an end to that final 

transfer of ownership. 

— 

MINE RESCUE SCHOOL 

The frightful loss of life in the 
mines of thin country during the last 
few years has aroused the (tonlogical 
Survey to devise preventive measures.. 
Thr^c fall naturally under two heads: 
the prevent ion of deadly explosions in 
mines and the early rescue of miners 
after an explosion has occurred. Un- 
der the first head come the testing of 
safety lamps, and of the effects of dif- 
ferent blasting explosives on the gases 



of mines. Those which are found 
safest will be urged upon the atten- 
tion of mine owners. 

For the study of explosives a cylin- 
der of heavy boiler plate will be used, 
1 Oil ft. long and l> ft, in diameter, ly- 
ing upon the ground. This will be 
hi fed, with an explosive mixture of fire 
damp and air, and then various ex- 
plosives will be shot into it from a mor- 
tar and the effects noted. In other 
experiments the cylinder will be tilled 
with coal dust and air. 

For the study of rescue* work a 
building will be fitted up in imitation 
of a mine to the last detail. After tills 
imitation mine lias been filled with 
smoke men will la? instructed how to 
enter and si are]] for bodies, carrying 
with them an apparatus for artificial 
respiration, Tt is probable that this 
experiment station will be located near 
Pittsburg. 



A LESSON IN HOUSE LIGHTING 




Light fixtures are tea often placed without proper consideration of what the results 
w!M be. The Illuminating Engineer gives an excellent object lesson In the above Illustra- 
tions which show the advantage of a properly placed side bracket, and the difference of 
working while standing so as to cast a shadow on one's work. 
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20,000 TRAIN SPEED INDICATORS 
IN EUROPE 



[1 is the law in France that every 
passenger engine must be equipped 
with a speed indicator, and similar laws 
will be enacted soon in Hoi land and 
Belgium. Their use is customary 
throughout the Continent, ami in some 
of the countries even main-line freight 
engines are so equipped, since the in- 
dicators arc considered quite its impor- 
tant as $team gauges and automatic 
brakes. In England, on the contrary, 
they arc almost unused, and it is 
argued that the fright fid accidents 
which have occurred there recently be- 
cause rtf speeding faster than the regu- 
lations permitted would have been pre- 
vented by the use of speed Indicators. 
The indicator not only shows constantly 
the speed, but records it in a locked 
compartment to which the engineer has 
no access. The trip record is taken to 
the office when an engine completes 
each run. 

1 -*-* * 

CONVENIENT WATER-COOLED 

AUTO BRAKE 



Usually heating of the automobile 
brake is not sufficient to be serious, lint 
in mouniiiin touring involving long and 
steep descents some cooling device is 
often needed. One good method used 
is a small tank of water attached to a 
drip’ pipe, from which the water drops 
upon the interior of the drum, says 
Motor, London, The latti r is flanged 
to keep ike moisture in. and water cir- 
culates also through the shoes, which 
are made hollow. 





THE WORLD S GREATEST GAS 
WELL 



Drilled entirely by two brothers near 
the beautiful village of Kane, Pa., to a 
depth of 1,886 ft., considerably more 
than a quarter of a mile, is (he world's 
greatest gas well, the only leak from 
ear tlits vast natural fuel works, it is 
said, from which the gas ever poured 
in such volume that it could be photo- 
graphed. The accompanying illustra- 
tion shows how for 50 days the stream 
of gas shot: up like steam escaping from 
a .safety valve on a liigh -pressure boiler. 

For many long, weary days the two 
brothers worked their drill through the 
side of the mountain and finally, on 
September 22. liKMi, penetrated the 
sand-rock and struck what is believed 
to be the largest gas pocket ever found. 
With a roar that could be heard in 
miles the liberated gas threw the tools 
out of the well and blew off the top 
of the derrick. 

Then came a struggle with one of 
IS at tires mightiest powers, but man 
conquered in the end and, on Novem- 
ber 10, the giant well was capped. It 
is estimated that 100.000,000 eu. ft. of 
ga s t 'sc a f let 1 at a p re ss t i re o f a bo u t 1 , 5 00 
lb. to the square inch, worth at the 
present price of Lie commodity about 
6,000 ; for natural gas now is bringing 



Water for Auto UraNo 
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a higher price than it did in the height 
of the hen m some W years ago, when it 
was believed that the supply was in- 
exhaustible and street lights, once 
ignited, were allowed to burn without 
interruption day and night because 
men were ton reek less to conserve the 

supply. 

Of the world’s supply of natural gas 
about 915 per cent i> produced in the 
V nired States, Pennsylvania furnish- 
ing a large share. At the wells in that 
state it is sold for 6 cents a thousand 
cubic feet : commercial consumers get 
it for Pi cents, while for domestic use 
ilic price averages 25 cents. Although 
it was discovered in lh?3. it was sev- 
eral years before use was made of it, 



OFFICER STRUCK BY FLYING 

FISH 



To the perils which beset those who 
do business in deep waters lias been 
added a new one— Hying fish. The 
first officer of the s. s. "K oread' just 
into San F run cisco from Asia, was 
knocked senseless by a fish which 
struck him on the side of the head 
while the ship was between Yokohama 



and Honolulu. That this fish was ex- 
ceptionally strong and ambitious is in- 
dicated by the fact that the officer was 
standing on the bridge at the time. 50 
ft. above the water, 

♦ ■ ♦ 

AN A UTO D UCK 

The subject of this illustration 
formed an important part of the an- 




CcHjViFJ Iflar 



nual floral parade at Honolulu arid took 
a prize. The motor being altogether 
out of sight, the whole affair glided 
along with a movement as mysterious 
ns it was graceful. The spectators 
m greed that whatever else it might be, 
it certainly was “a bird.’* 




The Theatre-Concert European, Part#, has a wonderful mechanical system, operated 
by electric motors, by means of which the floors turn completely upside down. In five 
minutes the floor can be reversed with the seats suspended below, and the tipper surface an 
open dancing floor. So perfect is the balance that the revolution Is accomplished with only 
a l^a-hp, motor. 
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Che fSew Method 
of 

Preserving fuel 



Keeping Coal Under 
(filter 

for Many \Vars 



Filling the Concrete Tanks 



Thu storage of vast quantities of 
coal i~ indispensable to the Navy ami 
to targe manufactories, especially in an- 
ticipation uf scarcity through strikes 
or otlier causes. But coal exposed to 
the air for any length of time deterior- 
ates seriously in calorific value, and ex- 
periment* have been directed toward 
reducing this loss to a minimum. It 
varies according to circuit! stamps, es- 
pecial I v cl i mate, and therefore cannot 
lie stated very definitely, but it is esti- 



mated to range from a i loss in 
bituminous coal stored in England to 
a maximum of 10 % at Hung Kong. 

The best and simplest way to stop 
this oxygenizal ion of coal semus to he 
by immersion, as tried by the British 
Admiralty at Portsmouth. Eng., and 
by the Western Electric Co. at Haw- 
thorne* 111, The latter has three largo 
bins of concrete sunk in the earth, a 
total of :J10 by 1 14 hy 1 b ft., and across 
them run four railway tracks on piers. 




Piles Will lie Leveled; then Submerged 
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Ttie cuts show more plainly than words 
how tJ le storing is done. When coal is 
wanted they scoop it out with a steam 
shovel, and its being wet helps com- 
bustion and eliminates dust Another 
advantage is that all danger of prema- 
ture combustion, spontaneous or other- 
wise, is made impossible. The Western 
Electric floods the coal with fresh 
water, but English experiments with 
salt water are claimed to have increased 
the heating value, 



ACETYLENE- ALCOHOL FOR 
GAS ENGINES 



For years experimenters have puz- 
zled over the problem of combining tie 
advantages of both alcohol and acety- 
lene gas into an ideal motor gas. At 




last they have succeeded, and the new 
motive power is superior to gasoline in 
both efficiency and expense, thanks to 
tire free denatured alcohol law which 
went into effect at the beginning of 
1907 , 

Briefly stated, alkoethine is a me- 
chanical combination of carbureted al- 
cohol with calcium carbide- Experi- 
ments are still going on to perfect the 
process and determine all its features. 
One advantage observed is that the car- 
bide extracts from the alcohol nearly all 
the contained water; also that there is 
a chemical reaction generating heat, 
which lowers the dashing point of the 
compound. Mr. P. 0. Avery, of Mil- 
waukee. Wis., 1ms a two-cylinder auto- 
ear fitted up to use either gasoline or 
alkoethine by the turning of a few 
valves, which affords good practical 



tests uf the comparative merits of the 
two gases, lie dissolves 1 gal. alcohol 
in d gal. acetylene gas. and does away 
with any carburetor, injecting the com- 
bination into the cylinder by a slight 
pressure* The compound gas is kept 
in an ordinary gas tank with valve at 
top. The Acetylene Journal says: 

“The defects of alcohol as a fuel 
have been that i t wo rk s n n 1 v w i t h com - 
pa rati vc ty slow engines and that it is 
too slow in vaporizing in work effect- 
ive! v in high speed motors. Therefore 
no test of more than four hundred rev- 
olutions per minute lias resulted satis- 
factorily, It requires very large quan- 
tities of alcohol, moreover, to obtain or- 
dinary results and it will only work 
well when the oylinders are hot, 

‘‘Acetylene, on Hie other hand, owing 
to its high chemical purity, burns with 
rapidity and on this account lias not 
lent itself with the greatest success to 
power combustion. The result of com- 
bining the two is that one offsets the 
other in a wav that with denatured al- 
cohol, low in price, makes it. probable 
that gasoline as a fuel for motors and 
the like may find in the combination a 

strong rival. ' 

■ * * * — 

Up to the present time the world's 
diamond production amounts to only 
about 20 tons. This would mean, how- 
ever, 9,493,75? diamonds of one carat 
weight, each. 

A DOUBLE COMFORTER 



From England comes a novelty in 
creature com farts — a solid silver pocket 

flask with cig- 
arette? on the 
side. As shown 
in the cut. a com- 
partment opens 
with a hinge and 
closes with a 
snap, protecting 
the c o n t enta 
from crushing nr 
moisture. Notice 
that the flank is curved flat, making it 
fit very snugly in the pocket* Price 
only $25, made in silver. 
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FLAG TALK OF OCEAN CRAFT 




CuupE#-ip Phi UJ4 ipJ.i* ISrrnh Xxbip.L-aii 



FIG- 1~Sasket at masthead. "Cargo wanted." FIG. 2 — Bucket at masthead) "Fresh 
water wanted." FIG- 3 — Flag reversed or bafl bdow pennant, distress signal- FIG. 4— Code 
pennant hoisted over every message ; flag at masthead alone Is answering signal. FIG, 5— 
House flag amidships tells ownership. FIG. 6 — "About to sail; present your bills/ 1 FIG- 
7— Broom at masthead marks maiden voyage. FIG. 0— Two lanterns on rearmost of tugs 
warns off tow following. FfG. 9— ,h I have not clean bill; of health." FIG, 10— "I wish to 
speak to you/' FIG, 11— "Get out of the way; I am on full speed." FIG. 12— "I am taking 
on explosives." 



The flag language of rho Interna- 
tional Code Signals is spoken and un- 
derstood in all parts of the world- Not 
a son I on one ship may understand a 
word of the language spoken by the 
men on another, but when either ship 
hoists a reversed flag the other instant- 
ly reads “Distress” and recognizes a 
rail for help. This Rag language pro- 
v i d es f o rah n osl e ve ry con t i i lgen cy. ! n 
many ports, or sections of coast, the 
local trading boats have adopted the 
same system and have messages of their 
own. For instance a vessel approach- 
ing the fishing or oyster banks with a 
basket he its masthead is seeking a 
cargo* 

.Mretinji Htrrmnrs rfo not droad ; 

When you see tliree Itphis nhrad 
Port your helm and show your red. 

For steamers posting: you nhotihJ Iry 
Tn kepp flits maxim I ei your eye: 
ilriTn to frrppn or red to red 
Perfect safety ; ko nhad. 

fr ♦ ♦ 

Ti c steel and electric manufactur- 
ing companies have orders amounting 
to $1, £00, 000, 000, 



MANUFACTURING MATCHES NOT 
SO DANGEROUS 

Modern methods have greatly les- 
sened the dangers connected with the 
manufacture of matches, the entire 
process now being carried on without 
I he touch of a human hand* Of old* 
as many as a hundred workmen a year 

h- i* 1 

in large factories would contract ne- 
crosis of the jaw by getting phosphorus 
into decayed teeth by inhalation or con- 
tact* the bones being actually consumed 
as by add* 

Now the teeth of the workman when 
lie applies for employment are exam- 
ined by one of the factory dentists, 
and unsound ones must be filled or 
drawn out. Also, the air in the fac- 
tories is changed every four minutes, 
» ♦ ♦ 

Aluminum is hard to restore to its 
first beauty, especially the frosted fin- 
ish. Immerse for a considerable time 
in water slightly acidulated with sul- 
phuric add* 
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23 MEN UNDER WATER 24 
HOURS 



That is the longest yet, 17 hours hav- 
ing been the top record for submerg- 
ence until the lest made in 31 ay with 




Interior i>f Submarine 



the "Octopus” and the "Lake," The 
first submarine carried 15 men, the 
other S, ami they went down in 30 ft. 
of water 7 miles from Newport* If* L 
All the men had to do was to amuse 
tin- hi selves and he comfortable* They 
con lit read, sleep, eat* play cards, go 
fishing- — anything but smoke. The 
fishing could be done out of the diving 
compartment door, and the meals, in- 
cluding one pie, were cooked on an elec- 
tric stove. The news of the day wn* 
sent to them by telephone. The "Oc- 
topus” took down 70 cu. ft* of air com- 
pressed to 2,000 lb. to tile pq, in: the 
"Lake" had 42 cu. ft, of coin pressed 
air aboard. Foul air was blown out 
tli rough valves or tli rough the door of 
the diving compartment* and ibis had 
to be done only twice for the "Oc- 
topus.” 

In every way the test was highly sat- 
is factory, *Sn little of the compressed 
air was used that both boats could have 



stayed down a Jay or two more. Sam- 
ples of the breathed air were bottled 
every two hours on board the ‘'Octo- 
pus, and will be analyzed* 

i-n- 

HOW MANY HORSEPOWER 

EQUAL ONE TON OF ICE ? 



That is to say — how many horse- 
jmWL-r must he expended to liquefy suf- 
ficient ammonia gas to produce the 
same amount of refrigeration as will 
result from the melting of a ton of ice? 
It is a difficult question to answer, for 
it involves not only careful experiment 
and computation, but also a number of 
variable factors. Furthermore, it is 
always necessary to allow a liberal mar- 
gin between theoretical ami practical 
efficiency , due to loss by superheating, 
clearance, etc* 

Theoretically* for a condensing press- 
ure of 103 lb. and au evaporating press- 
ure of 1 11». the horsepower required to 
liquefy gas enough to produce as much 
refrigeration as the melting of one ton 
of ice is 1 ,0584. For a condensing 
I > ressu re o f V 1 8 lb* an « 1 a n e va \ >o r a 1 i n g 
pressure of 51 lb., the horsepower is 
-7b2!>. But in practice these estimates 
of horsepower must be increased 15 
per cent to 20 per cent* according to 
size of compressor, for reason* stated. 

» * ♦ 

AUTO ELECTRIC HORN 



A “ press- thedmtt on” electric horn for 
automobiles is the latest thing in lionk- 
1 ion king* The horn is operated from u 




Makes INew Kind of Noise 



battery, and when the circuit is opened 
and closed a resilient diaphragm inilkes 
a new kind of noise* 
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TRACK TAMPING MACHINE 



If you ever watched the construc- 
tion gang who follow niter the men 
who have spiked the rails to the ties, 
you saw them bring a straight* level, 
solid track out of a snak’ey* wavy, un- 
even, line of rails. It took a smalt 
army of men; and the work was all 
hand work, using levers and levels, 
track gauges, shovels, tampers, and 
en ) w I ja is. Y o u r cl lief \ m pressi on was : 
“What a lot of money it must cost/' 
It does cost money : one Canadian 
engineer who lias built tracks for years 
says this part of the work alone on a 
Jgtio-niik' track costs $140,000, And 
so lie 3ms invented a machine which 
is claimed to do this work for $25 
per mile, which would mean a saving 
of $135/100 on 200 miles. Ilis ma- 
chine is 60 ft. long and does its work 
with air compressed in the ear. First 
the track is lifted to the required level 
and held there while elevators bring 
up earth from either side. Next a row 
of sharp pointed arms get busy on 
both sides and ends of a tie and push 
the ballast down. These arms move 
as fast as a section hand when the “old 
manV f special comes along, and is war- 
ranted not to stop to light pipes or 




Compressed Air Tam ping 1 Machine 

a ait for the water boy. Altogether it 
is a great thing — if it works, 



A large gyroscope located in the hold 
inunediatciy ahead of the boilers in a 
German torpedo boat, and driven Jby a 
steam engine up to 3000 r. p. m., re- 
duced the arc of rolling of the vessel 
from 3(i° with the gyroscope still, to 
IF with it in motion. 



CONVENIENCE OF COMPRESSED 
MR CLEANING 



The uses of compressed air most fa- 
miliar to the average citizen are those 
lie sees when walking along the street. 




CJk-anijig with Afr 



where some skyscraper is being riveted 
with pneumatic hammers, or a port- 
able compressor is pumping dust from 
a residence or office building. 

The air cleaning system which has 
revolutionized old methods has now 
been applied to residences, and small 
outfits occupying little space are now 
available as a permanent fixture in the 
home. The compressor can be operated 
with either a small gasoline engine or 
an electric motor, and concealed pipes 
extend to each floor or room. In ad- 
dition to a daily or weekly removal of 
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dirt shod hose connections are used for 
dnstmg wearing apparel as well as the 
house furniture. The apparatus ms 
simple and requires no exertion in its 
use. All the dust is drawn to a re- 
ceiver in the basement, from which it 
is removed as often as necessary, usu- 
ally once a week. With compressed 
air an S- year-old child can sweep and 
dust a house and do better and quic ker 
work than several adults with brooms 
and dusters. 



THE DANGERS OP PLYING 



hy L. J. Leah 

How often nowadays we hear re- 
marks such as this: “He has succeeded 
in flying, has he? Well, let him iiy ; 
hut you can excuse me when it comes 
to anything as dangerous as that" Vet 
the same person who swears that ho 
would not ride a flying-machine for all 




The Start 



the money in the Hank of England does 
other things merely for sport that are 
full? as dangerous as flying (with the 
machines we now have at our com- 
mand ) ; things, too, that give him vast- 
ly less pleasure than he could get out 
of a strongly made and well tested 
aeroplane. 

To the inexperienced aviation seems 
attended by dangers that loom up as 
almost too great to be braved by a hu- 
man being, and the wnutd-br flying man 
is accordingly quite surprised when 
he finds that, after a little practice. 



a flying-machine is almost as safe- 
ly and easily handled as a bicycle. In 
fact* he finds that about the only dif- 
ference between coasting downhill on a 
bicycle and sliding upon the air on a 
gliding machine is that in the letter it 
is t accessary to instinctively adjust the 
fore and aft balance, which in the 
bicycle is always preserved as long as 
the two wheels touch the ground. 

The first machine to carry a man 
through the air for any considerable 
distance was the LiLienthal snarer, 
which, however, possessed such poor 
fore and aft balance that it could not 
ho safely operated in winds of over £11 
miles an hour, Jt was this defect, 
coupled with its bad condition of re- 
pair, that probably caused the death 
of its operator. 

Since LilienthalT death earnest at- 
tempts have been made towards pro- 
ducing a machine that should be struc- 
turally strong and possess good equilib- 
rium, even though less important feat- 
ures had to be omitted to make these 
conditions possible. These efforts have 
produced the t'humite and Wright types 
of aeroplane, which arc satisfactorily 
strong and safe in handle, and vet are 
quite efficient in flying qualities. 

The truss construction now used by 
nearly all aeronautical engineers pro- 
vides such a strong anti rigid frame- 
work for the aeroplane surfaces that 
breakage of this part of the machine 
seems practically impossible, [ lie part 
of future dynamic aeroplanes that will 
undoubtedly cause the most trouble will 
be the motor, for as yet none has been 
developed that is even reasonably im- 
mune from breakage and stoppage* Of 
course, if the motor stopped a flier 
would have to come down, and if it 
happened to be flying over an undesir- 
able landing place and did not possess 
the power of gliding flight it might 
come to grief when it lit. 

The recent flights of the Wright 
brothers scorn to indicate 11 sat they have 
found cither a successful equilibrium 
preserving device or a vastly improved 
arrangement of steering surfaces, so 
that at last we can cease bothering 
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about the balance anti control of a ma- 
chine. 

Thu Wright flyer is capable qf being 
steered with even greater accuracy than 
nn automobile or bicycle, and yet the 
operators have spent far less time in 
actual practice than is required to ob- 
tain a mastery over either of the last 
twu conveyances. 

To a person who has hud considerable 
experience in the air the possibility of 
aw 'blent seldom occurs, and indeed the 
motion it .so rapid that there is no time 
to think about it during a flight. Peo- 
ple seldom think of i he risks they run 
while riding at Pio miles an hour in a 
railway car. or half a mile a niimiH 1 in 
an automobile, and it is quite probable 
that after the novelty of I he thing 
wears off there will bo few people afraid 
to experience the quick rush of the 
aeroplane. 



+ * 



SUBWAYS FOR CITY PIPES AND 
WIRES 



European cities are making great 
} lead way in the construction of sub- 
ways beneath the streets to contain not 
only electric wire? for light, power and 
communication, but also for the gas 
and water pipes. In London a sub- 
way for these utilities is now built 
win 'never a new street is authorized. 
Some of th< London subways arc as 
large as 7 ft. high by 33 ft. wide; 
there are already seven miles of these 
pipe subways. 

In Manchester the subway has now 
reached a length of 7.38(i ft. and is 
used exclusively for electric wires. 



TrlC 



Manchester Subway 

which are contained in pipes carried on 
iron brackets fastened to the walls. 
The cost was $39 per linen r foot. 
Other eilio where the system has been 
built are Lend?. Nottingham and St, 
Helens. The const ruction is paid for 
by the eery, which charges an annual 
rental from the service companies, 
which more than pays the interest on 
I lie cost. These annual charges are 
based on the diameter of the ptpe, 
ranging from (!0 cents for 3-in. di- 
ameter or less up to $13.5d for 3b -in. 
per 300 ft. for water or gas. For other 
companies the rate is much higher, 
being $(1.50 for 3-in. pipe* and $30 
for 18-in. per 300 ft. Tile freedom 
from leaks in water and gas mains, 
and the ease ami economy with which 
repairs can be made make the 



Victoria Embankment Chari n^Ctw Station^ 



Com mere i a I Ron a f Last. 



lit Nlw*. 
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proposition an inviting one to the ten- 
ant eon i panics. 

Our American cities should take up 
tlio pipe subway question and not only 
provide a revenue producing power 
for ail time to come, but save the 
everlasting tearing up of our streets. 

#-^4 

LOADING A LAKE ERIE CAR 
FERRY 



Crossing Lake Erie on 
routes of 50 to <30 miles, 
between the United 
States and Canada, ply 
several car ferries, each 
tarrying from twenty- 
five to thirty ears. These 
ferries are open at the 
roar above the ear deck 
and are equipped with 
tracks of the same gauge 
as those of a railroad* 

The method of loading is 
to back the ferry up to an 
apron, which is lowered 
and raised by means of 
weights to the level of tin 1 
ferry tracks. This level, of course, 
varies with the ?tage of the water in 
the river. The tracks of the apron 
connect those of the dock with those 
of the ferry and thus admit of switch- 
ing cars aboard as shown in the photo- 
graph. Once the ears are in their place 
on the ferry they are fastened securely 
for the trip* Coal cs one of the chief 
commodities carried in this manner. 



MINER SAVED BY DIVER 

Thrilling Rescue in Australian Mine 

It was in a flooded mine in Western 
Australia that divers were first em- 
ployed to do rescue work. All the 
miners had escaped except one, and 
they knew he was alive somewhere be- 
cause lie was knocking — any one would 
be a knocker under such ci re urn stances. 
Divers were brought by special train 



Car Ferry Open at the Rear 

from the coast, 400 miles away, and 
were sent in. One of them found the 
man 500 ft. I' roan the shaft, and car- 
ried him food, clothing and candles 
while the water was being pumped out 
with feverish haste. But it took nine 
days to get it down to a 5-ft. depth, 
and when the imprisoned miner tried 
to wade out he fainted and was carried 
most of the way. 





FOREIGN LOCOMOTIVES— The above is one of the English built engines used in the 
Soudan. It is of rather light construction, weighing about 32 tons. It is built on American 
line* tq a considerable extent— in fact, several were built In the United States. 
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BIQ ROPE DRIVE 



The illustration shows one of the 
three sections which when put together 
formed a rope driving wheel 24 ft. in 
diameter and 14 ft. face. The single 



24 Ft. In Diameter 

section weighs ftQjOGO lb.; the assem- 
bled wheel 135 tons. It has been put 
in service in a steel mill driving the 
sixty 2- in. transmission ropes at a mile 
a minute. 

♦ * 4 

SMOKELESS SOFT COAL 



A report comes from Manchester. 
[■In gland, that a company has been 
formed and five acres purchased near 
that city for the purpose of erecting 
large works to exploit a new invention. 
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This is declared to he no less than a 
process for depriving soft coal of its 
smoke by extracting the valuable oils 
which produce it The residuum is 
called coalite, looking like coke, but 
much more bulky and heat-producing, 
and salable at one-third the price of 
coal. Of course, the by-products are 
expected to be very valuable. 

♦ -♦ » 

STEEL CANAL IN SAHARA 
DESERT 



On account of the desert sand 
storms, the porosity of the soil and the 
extreme dryness of the climate, it was 
found necessary to buihl a canal of 
steel instead of using stone or cement 
at Korn-Ombo, in upper Egypt. The 
canal conducts water for irrigating 
purposes, is ]!) ft, 8 in. wide at the 
top, 21 ft. deep and 5, (>10 ft, long. It 
was constructed of sheet steel which 
was riveted oh the ground, 358,000 
rivets being used. As the thermometer 
s t oo d at 11 7 ° i n th e s h a d e a t noo 1 1 , 
the difficulty of working inside the 
steel shell can be imagined, 

» * — 

PORT OF NATAL IMPROVED 



Prior to the entry of this steamship 
the mail steamers were unable to enter 
the Port of Natal owing to the shal- 
low entrance to the harbor. Several 
months' dredging have resulted in 35 
ft. of water, and now the weekly mail 
steamers load and discharge passengers 
ami cargo at the wharf. — Contributed 
by A. Leach Wood. Durban, Port 
Natal, Smith Africa. 



The Feat steamer 
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LARGEST CONCRETE ARCH IN THE WORLD 



UTuif is tindmibledh the lengeat single span concrete 
areli in i'ho world is now hr ire' constructed in a bridge at 
near Philadelphia. The main span is 233 
ft. between sj ringing I'oim-. anti (in ft. wide. With 
four nmi-rete a roll a jp mac lies the entire length is 520 

ft., and will cost $25 6r 
WOO, The bridge wav will 
be ' 120 ft. above the 
creek, and will afford a 
driveway of 4l.i ft, with 
an -ft. sidewalk on 
each side. 

The longest masonry 
bridge span is 205 ft 
3 in. long, at PJauen, 
Saxony ; second comas 
the stone arch at Pe- 
trussns fiiver, Lu.item- 
burg, 275 ft. G in. ; and 

Framing for the Big Arch t.l<fd till ( flblll dobn 

bri d ge a t \V a sh l n g ton , 
210 ft 0 in. in length. 



-r 




The Completed Bridjrt 



♦ ^— + 

LONQ TRACTION TRAIN 



The traction engine is 20 hp. and 
drew the train of 1 I loaded wagons 
eight miles on half a Ion of coal. The 
outfit weighed 35 Ions: the wagons con- 
tained 8 tin bn. of shelled corn, and the 
enlire train was ISO ft long. 

This method of hauling requires 
only one man to a train. 




The Train Was iso Ft, Lonj 
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Interior of Gas Bag* -Men Work in Stocking Feet 



Finishing tlic 1 ! interior of the big gas 
hag of an airship is one of the most 
delicate and important tasks in the en- 
tire construction, One of oar illustra- 
tions shows the interior of the dirigible 
balloon built by W. I L Dilger of Cin- 
cinnati for entrance in the aerial navi- 
gation contests at the Jamestown im- 
position. The bag is inflated with air 
and the men are working in their 
stocking feet in order not to injure the 



delicate silk fabric* and have been im- 
plying white soapstone, which is used 
to keep the tissue from sticking to- 
gether* as the varnish never becomes 
i pit to dry, but is always a little tacky. 

The segments of the envelope are 
clearly shown in the views. These seg- 
ments are sewn together and the seams 
reinforced on the inside with strips of 
the material. This construction pre- 
vents the material tearing farther than 




The Driving Machinery 



Varnishing the Bag 
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the nearest scam, should the balloon 
burst, m id gives the navigator a chance 
for his life, as the gas cannot escape 
as fast as it would from a large rent 
The varnish used is specially prepared* 
every builder having his own secret 
formula, and is applied in thin coats, 
so the pores ol one coat will not come 
opposite those of another. 

The engine in the frame supplies 
propelling power. It is of 12 hp. and 
weighs SO lb* The hydrogen generator 



“TURN DOWN" ELECTRIC LIGHT 




'The illustration shows the 
latest ini proven: cut in the 
way of an adjustable inean- 
t I esccn t light, ltfitsonan y 
ordinary wall socket, and hy 
means of a small lever turns 
the light on or oil in the 
same way a gas jet is con- 
trolled- The lamps hereto- 
fore have luul only two de- 
grees of light — half power 
or full light, but this burn- 
er can be set to give just 
the right amount desired. 

— - — + — - 



Bad air is bad for wood as well as 
for men. Seven weeks of it in a mine 
is said to have rotted 12-in. Oregon 
pine. Of course, some gas present in 
the mine had a chemical admit y for the 

•V? 

wood. 



i s a big tank of d,2iH.]-gaL capacity and 
makes TOO eu* ft. per hour* Lotion 
twine net is used to fasten the car to 
the balloon* On n spherical bag it al- 
ways has a diamond mesh, and on a 
dirigible a square mesh, 

Mr. Dilger for several years con- 
ducted upper air explorations for the 
United States government, and also 
worked with M s Santos Dumont in 
Paris for two years. He will attempt 
to travel by airship to the Exposition, 




SPRING AUTO WHEELS— The one at the 
left as the front wheels the other the rear 
wheel* A French construction.. 



» » • 

STEEL SLEEPING CARS 

A nearly all-sloe 1 sleeping ear is one 
of the mechanical exhibits at the 
Jaumstown exposition* The cut is 12 
ft. long, 1 i ft. high and H> I't* wide, 
a n d me hil Ik n sc i < ] w ho revt r possible 1 : 
the seat frames and upper berth are of 
pressed steel, while the rivets in the 
outside panels are countersunk, leaving 
a perfectly plain surface. The effect 
is to more closely resemble a wooden 
ear than any steel cars heretofore built. 




PVil&g V.-r*h Am 

Pullman Car in California Wreck Of Stainers 1 Train--The White Sheets Cover Bodies of the Dead 





First- Class American battleship in Dry Dock Showing Manner of Holding Ship in 

Place with Timbers oi (ire at Strength 



ANNUAL WATER SUPPLY OF 
LONDON 

If nil the inhabitants of tin 1 earth 
Min' gathered into mif 1 plate, sur- 
Timmlet] by u wall pi 11. high, ami the 
annual water supply of Greater London 
wmv poured in, (lit! re.-eiT<br would bo 
filled tii overflowing. h\ other words, 

each mail, unman I child ill lb" 

world could be supplied with oil gal. 
a year from the city mains, which, put 
end to end, would cover nearly \ of 
the earth's equator. Or, in other words, 
every person in London could take a 
3 3 -gal. hath daily, besides having 
plenty of water for drinking and other 
purposes. But that is just what they 
certainly do not do, so where does this 
flood of water go? Probably, as in 
other great cities, into breweries, 



slaughter houses, factories, hydraulic 
elevators and other industries, besides 
an enormous wastage. But it has to 
ho paid for just (lie same — over Id tons 
of gold a year is what- it costs. 



COTTON GROWING IN KOREA 

Korea is likely to become something 
of a factor in the world’s cotton mar- 
ket, The Japanese department of 
agriculture has raised an evpi-ri mental 
crop of 100 hales from American seed 
with highly satisfactory results, The 
yield per acre is said to he almost in- 
credible and is explained by the un- 
usual amount of hand labor i mployinl 
in raising the crop, the coolie labor be- 
ing so very cheap. The Japanese spin- 
ners now import 2 00, BOO bales of 
American cotton annually. 
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■“..Ho* Tfl . id'- i 



In IreJantf mechanical methods are rap- 
idly taking the place of hand work. The il- 
lustratin' shows a modern Irish creamery 
of which there are now several hundred- 



BY AUTO TO SOUTH POLE 



Nest October a new Antarctic ex- 
peel It i on will start from England. The 
sin p will cany, in addition to the usual 
supplies for such an expedition, an 
automobile especially prepared for ice 
and snow traveling* Incut. E. H* 
Shack letnn, who has bad Antarctic ex- 
perience. will try for the South Pole 
with this substitute for dog sledges. 
It is a pretly bold venture, for the ship 
must return to New Zealand after land- 
ing him to avoid being frozen in, 

+ ^ <*" — ■ — 

WOODEN ROLLING DOOR 



A patented door which rolls up like 
a curtain D now on the market and is 




Rolls up Like a Curtain 



desirable for use where room is not 
available for a solid sliding door. The 
wood seats are strung on phosphor 
bronze ribbons, and the edges slide in 
grooves at Die sides of the doorway. 
The steel barrel on which the “door” 
is wound contains strong springs which 
counterbalance the weight of the cur- 
tain. A door 13 ft. wide and 17 ft, 
high t:an be opened or closed in thirty 
seconds* 

» * 4 

AERIAL NAVIGATION A SUCCESS, 
SAYS DR, BELL 



‘‘The problem of aerial navigation 
already is solved and America is in ad- 
vance of the rest of the world in 
heavier- than -air flying machines.” This 
was the emphatic statement made by 
Professor Alexander Drab am Bell in 
England, recently, whither tic had gone 
to receive the degree of doctor of sci- 
ence conferred upon him by Oxford. 
Dr, Bell declares that “there is left only 
the problem of improving the machine 
that has been invented 5 ' by the Wright 
brothers, and others, and that “great 
credit is due Mr. Octave Chanuto of 
Did cage," who not only induced young 
Americans to experiment, but paid 
much of the expenses out of his own 
pocket. In regard to future develop- 
ments, Dr, Bel 1 said : 

“The development of the airship, I 
think, will come for other than com- 
mercial reasons, for the flying machine 
is destined to take an important part 
in warfare. The war departments of 
different governments are watching 
with greatest interest whatever is being 
done in this direction, and once a suc- 
cessful airship is given co the world its 
growth toward perfection will be more 
rapid than anything ever seen. 

“The airship will overturn all pres- 
ent methods of warfare. Then, too, 
wealthy men will take to airships as 
I hey have taken to automobiles, and 
the machines will be developed for 
speed. They will undoubtedly be util- 
ized for purposes of rapid and light 
transportation, such as carrying the 
mails. 
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VENTILATING AIR PORT 



A valu u LI o 
addition to the 
coin fort of sea 
travel is a new 
ventilating air 
port which can 
I jo left partly 
open even i n 
rainy or stormy 
weather. T h e 
Marine Journal 
says: “"l 1 he air- 
port sash is operated by raising or low- 
ering, in & similar maimer to a wins low 
in a house, and is easily operated as 
the weight is balanced/' 

— — -♦-*-+ 

WOODPECKERS RUIN POLES 

The Southern Pacific is about to 
build a new line. Shu miles, long, in Old 
Mexico, which will require 7,1 M hi tele- 
graph poles. Now a nicely seasoned 
telegraph pole, deviled with juicy 
worms, is just nuts and raisins for a 
wood pecker, and the company has rea- 
son in fear that in a short time its 
7,000 poles will be mostly holes. So 
the wise men of the Southern Pacific 
will try to spoil the woodpecker's ap- 
petite by steeping their poles in 
creosote, 

♦ * * 

HEAVY KEEL-ODD CRAFT 



An odd craft is being 
built at San Diego for 
an Englishman from 
plans of his mwm design. 
The s a i I b o a t has a 
length over all of 08 
ft, breadth 1U ft, 
while the keel, which is 
made of one piece of 
lead, weighs 15 tons. 
The lead is the lower 
dark portion shown in 
the photograph, and 
measures 24 in, wide at 
the middle by 15 in. 
deep, and is 27 ft. long. 



it tapers from the middle to about B 
in. wide at bow and stern.. 

Tire lead keel was cast out of doors 
in the ground, the mould being made 
from a one-piece pattern. As no melt- 
ing facilities were at hand for pouring 
15 tons at one time, three j K>ts? were 
secured, each hofriiDglibont 2 tons, and 
these were kept going 12 hours, and 
poured alternately* l 1 he keel is 

fastened with heavy bronze bolts. — 
toutribnted by Leo 0, Haase, Pasa- 
dena. Cal. 

+ 

STEEL BOX CAR 



Steel box cars will eventually replace 
the wooden ones just as the steel gon- 
dolas are displacing that type of freight 




Capacity 50 Ton* 



ear. Hie illustration shows an all-steel 
car built n! the Omaha shops of the 
Union Pacific Railway. This car is 
AM ft. long msule, has a center door 
H ft. wide, weighs 37,000 lb. ami lias 





Partly Open 



15 Tods of Lend for keel 
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PHOTOGRAPHING LIGHTNING 



The season i;f thunder storms is at 
hand, and anyone with a camera will 
find the photographing of lightning 
both instructive and fascinating. Some 
excellent suggest ions are made by Dr 



after the wind 1 ms shifted the air col- 
umn, Lightning may be photographed 
in the daytime by using an extremely 
deep yellow screen. The camera should 
not be moved during the flash; holding 
it in the hands will not yield perfect 
results ; it must be rigid. 




Fin. l-ZlK*Zag 



Fl^. i— Sinuoua 



Ft?. 3— k 43 milled 



Ijpckycr in the Photographic Journal. 
London. He divider ordinary lightning 
into four general classes: Stream, 

sinuous, ramified, and meandering. 

The photographing of lightning is a 
simple matter. The lens should he 
focused during the day upon a distant 
object, or at night on a distant lamp, 
nod the baseboard marked if necessary, 
so that the lens can he set for infinity 
at a moment* s notice when required, 
A dark night is best for the purpose* 
and. when the thunder clouds are seen 
to he gathering* the camera with the 
[date should be placed in position, be- 
ing directed to the point where the 
flash is expected, the slide drawn, the 
lens uncapped, and the instrument al- 
lowed to remain until a flash lias oc- 
cur mh 




A "Ribbon 1 * Flash 



Occasionally one flash will follow an- 
other and show double on the plate* 
producing a “ribbon * or “band" flash. 
This is caused bv l he second flash fol- 
lowing the same heated column of air. 



Thunder travels one mile in about 
four or five seconds; by counting the 
seconds between the flash and the re- 
purl the distance can bn fairly esti- 
mated. Some flashes descend from the 
cloud to the earth, and others ascend 
from earth to cloud. When both ends 
of tin 1 flash arc included in the photo- 
graph it is a simple matter to trace the 
course. This method cun only bo used 
when the flashes are rami lied. A 
ramified flash resembles a river with 
its tributaries, but the cur rent travels 
in the reverse direction to the river 
flow ; the 1 i g] 1 1 n i ng co rum e n ees a t 1 1 10 
estuary end of the main trunk and 
breaks up into Tami float ions as it pro- 
ceeds, so that when two images of a 
multiple flash are on the plate and the 
ramifications of one point towards the 
earth, and of the other towards the sky, 
it might be assumed that they traveled 
in opposite directions, 

+ — - — 

DIVORCE BV WIRE 



The marriage tie is only a “granny'' 
knot nowadays, as everyone knows, but 
a Los Angeles lawyer is the first tn 
untie it at long distance. Ilk client, 
a C alifornia woman, wished to enter a 
cross-complaint to her husband's action 

Idr divorce instituted at Chicago, and 

the lawyer carried on the p roc ceiling 
by telegraph, regardless of a bill that 
amounted to no small proportions. 



POPULAR MECHANICS 



775 



RAILWAY SCHOOL ON WHEELS 



The increasing complexity of mod- 
em median ism demands technical 
knowledge ns well as intelligence and 
faithfulness on the part of employes, 
and employers arc adopting various 
methods for supplying this need. One 
'of the best of these Is a school-car fitted 
up by the C., B. & Q. Ry, for the in- 
struction of its trainmen in all the de- 
tails of mechanism — and operation of 



class-room, II ft long, and containing 
folding chairs for IS men. In front 
of the students is grouped all the ap- 
paratus for instruction, and the large 
cut presents the view of it which each 
one has. The rows of rods seen on 
each side are the piston rods of 17 
freight brake cylinders, each 8 by in.; 
36 being West inglio use and 11 New 
York. Notice that these rows eon- 




This Car Contains Brake Equipment of 4 7 Cara 



the New York and Wes ting house brake 
systems* of electric and acetylene train 
lighting, and of air signal apparatus. 
All tins U so skillfully packed into one 
car as lit give an accurate idea of the 
equipment for a train of fourteen tiO-ft. 
cars, and yet everything is in plain 
sight of each member of the class. 

The ear is designed to he moved 
from place to place as needed, there- 
fore at one end there is an office and 
sleeping room; at the other end is a 
boiler room, with coal bin. wafer heater, 
etc. Between these two is located the 



verge toward the rear, so as to bring 
each into plain view of the class. Be- 
sides these there are two tender brakes, 
](J by \2 in., and two driver brakes 
10 by 10 in., all Westiiighouse, and 
mounted homnnfallv* Of these one 

4 

lender brake cylinder is seen on the left 
of the picture, bolted to a swinging 
crane, by means of which it can be 
swung out from the side of the ear into 
full view. Underneath this and at- 
tached to the same crane is a row of 
m* triple valves having various de- 
fects, any one of which may be turned 
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Sectional Parts of brake System 



homon tally ami connected with the 
cylinder above in imitation of actual 
use lx* neat! i a car. 

The apparatus irt the middle fore- 
g po un d ca 1 1 be swung <? i th er wa y f o r e x- 
phuiation of sectional parts of the two 
systems. Atfnve bang 14 handles of 
signal cords of -the air apparatus, one 
for each car in the train. 

The two small tuts present views of 
file same portion of the car, taken front 
opjtosilc directions. It is l be portion 
which is seen partially on the right of 
the large cut — -a bench on which stand 
various sectional parts for detailed 
study of air* brake and steam-heat appa- 
ratus, lubricators and injector?. The 
car is equipped with electric light and 
aeMvlime Jighling. Vertical aeol \ hmc 
generators appear at the right of one 
of the small cuts. 



MYSTERIOUS DISAPPEARANCE 
EXPLAINED 



The following incident forcibly ill os- 
tia fc ps 3 1 o w u n re liable e i re u mutant hi I 
evidence may be; Three wars ago a 
man living near a mill at Oakland, 
Iowa, was accused of stealing 2o bu. of 
wheat which had disappeared mysferi- 
on sly from the mill. The man and his 
friends stoutly asserted his innocence, 
and the prosecution failed for lack op 
evidence, but, of course, an unpleasant 
cloud rested upon his name. This has 
how been happily lifted by the tearing 
down of the old mill, which revealed 



1 3 id existence of a forgotten bin con- 
tain i ng t he 2 5 b u * o f w 1 1 ea r . 

In mills and elevators the grain bins 
?irc built in rows, open at the top. 
\\ hen the grain comes up the elevat- 
ing trough it discharges into a spout. 
This spout is made to turn so as to 
empty into any bin in the mill. The 
turning is done with a lever on the 
ground floor, attached to an iron rod 
willed] extends up and is fastened to 
the discharge spout. The operator was 




Spout Shifting 1 Machinery —Operated from the 
Ground Floor 



careless in setting hi? lever and the 
grain was thus run into the bin which 
was out of service. 

— — » « + 

F ro m M on t r ea I to Winnipeg. 1,4 3 i ) 
miles, is the greatest distance the 
hum an voice has ever been transmit- 
ted. The medium was a copper wire 
installed by the Canadian Pacific Rail- 
road Company for I heir tel eg ra phone 
system, by which & telegraph ami a tele- 
phono message can be transmitted si- 
multaneously. 

v 
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Removing Mired Traction Engine 



Last fail while moving over the road 
with a traction engine we encountered 
a large mud hole which let the drivers 
sink nearly to the hubs. I t would have 
taken all the horses in the township to 
move the engine in that condition, so 
after experimenting for some t intro we 
finally hit upon the following plan : 
First we fastened a piece of chain to 
each of the driving wheels and laid the 
chains in a position such that they 
would wind up on the drivers when 




Hub Deep In the Mud 



they revolved* Next wo drove a strong 
stake some distance ahead and fastened 
the chains to the stake. The engine 
was then started and the drivers wound 
them selves up in the chain, thus remov- 
ing the engine from the mud hole. — 
Contributed bv Axsel Everson* Penn 
Yan, N. Y. 

* — * ♦ — — 

Circular Glass Cutter 



For cutting out circles of glass for 
headlights or other purposes, a corre- 
spondent of the Electric Traction 
Weekly uses a device, the details of 
which are indicated in the drawing. 
This consists of a wooden base near one 
end of which is pivoted a circular rest 
for holding the glass* The Test is 14 
in. in diameter and is made of east 
steel covered with leather. The dia- 
mond cutter is carried on the end of 
an arm which slides on the base piece 
m shown. The scale permits the arm 




to fie set at any point to give the de- 
sired diameter of glass disc. 

Corner Design for Mosaic 



In laying ceramic floors the tile set- 
ter or mosaic worker frequently has oc- 
casion to cut and match rhe different 
design sheet*, especially in laying the 
border, * in making corners* and in till- 
ing in recesses in the floor of the room. 
The manner in which ibis cutting is 
done frequently deter mines whether the 
finished job is to look good or bad, says 
Mantle, Tile and (Irate. The mitred 
corner* us shown in Fig. 1, can be 
executed with little difficulty, by sim- 
ply cutting the margin along the lines 




Fig. 3 Fig, 4 



Corner Design for Mosaic 
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here indicated. This miter is sym- 
metrical, artistic and appropriate to the 
general design. Every mosaic worker 
should know how to improvise this 
margin corner from the ordinary plain 
sheets of broken joint mosaic. Fig, 2 
illustrates n common but undesirable 
method of applying a broken joint 
margin. This has an unfinished and 
un symmetrica l appearance, which is 
displeasing to the eye. 

A very neat corner design for a 
border is shown in Fig. 3. ami the 
manner of cutting and matching the 
design sheet is shown in Fig. f. By 
making the bevel at 45° and omitting 
two squares at Lise outside edge, the 
design in the border will be made con- 
tinuous, giving the pretty eJfeot shown 
in Fig. 3. 

♦ * ♦ 

Hci] aniline ink i except cosine) will 
be removed promptly by moistening 
with Ho per cent alcohol, adding acetic 
acid drop bv drop till the stain dis- 
appears, 

• 

To Fasten a Bolt in a Brick Wall 



AY be n an expansion bolt is not avail- 
able an ordinary bolt applied in the 




Ready to Rout 



manner here illustrated will prove 
equally as good, if not better. A hole 
is made in the wall and roughly under- 
cut as shown. A lump of clay is then 
pressed against the wall in such a man- 
ner that the licit will be held in the 
hole in the proper position* An open- 
ing or gift to is made to the cavity, which 
i& then poured full of melted lead or 



sulphur* — Contributed by H. G. L PJ 
Boston. Mass. 

♦ 

Measuring 1 the Flow of Gas from 
Wells 



In order to estimate the number of 
cubic feet of gas per hour that flows 
from a well, the instrument here illus- 
trated is often used, says the Well 
Drillers' News, In 
its simplest form 
this instrument con- 
sists of a hunt glass, 
tube, which can be 
made in any labora- 
tory, with a wood or 
card bo a r tl scale 
fast enii I between two 
of the legs as shown. 
Water is I lien poured 
in the tube until the 
level reaches the zero 
mark* or if the pres- 
sure of I lie gas is 
u n usually high, mer- 
cury is used in the 
tube in place of water. 

The long leg of the tube is then held 
In the pipe, as near the center as pos- 
sible. and the difference in the levels 
noted. The discharge in cubic feet per 
hour can then be obtained by consult- 
ing suits hit: tables, which give the rate 
of discharge from various sized pipes 

with gas under different pressures, 

— , 

Non°Corrosive Soldering Paste 

The following is now used exten- 
sively in electrical, work as a flux for 
soldering, especially of copper wires,, 
and wherever no acid should be used. 
It is a mixture of zinc chloride and 
some grease, such as petrolatum l prac- 
tically the same as vaseline, but 
cheaper). Make the zinc chloride by 
dissolving zinc in strong muriatic acid, 
with excess of zinc to neutralize all 
acid. The solution will be thick and 
oily and is to be mixed thorough I v 
with the petrolatum in the ratio 1 fl\ 
oz, to 1 lb. This makes an excellent 
soldering paste which neither spatters 
nor corrodes. 
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Orjjzin;jil FilC/e Design.’ LuhlI^tI DcCAmUtr 



Oil to Preserve Ties 



The exports have decided that heat 
and n.o filin' when present at the same 
tiuti* a vr thi’ rum 1 ;* which cause rail- 
road lies N decay* lb-idts id' an ex- 
periment begun in 111 M3 have just been 
auiKMinci d. 1 ' i n ■ ■ tie-, thoroughly sea- 

H'lietL were j nuner’-rtt in mule Cali- 
fornia oil heft led to 180 and subjected 
to a ] i ressii re of 130 lb. per square 
inch. The ties absorbed from four to 
eight gallons each. A large number 
of these ties are found in sound condi- 
tion after ft vh ■ years where the same 
cpuility of ties, untreated, lasted only 
two \oars* 

♦ * ♦ - 

Device for Forming: the Ends of 
Springs 

Having occasion to make BOO small 
helical springs I consulted Shop Motes 
ami found a method of winding them 
hy TU'*ans nf a brace, winds proved very 
satisfactory. A- an exchange tor this 
valuable i r lea I send Ilia 
following skeieh and 
description of a device 
for forming t he ends* 
after the springs are 
wound and cut. A piece 
iif iron or machine steel 
is bent to 1 1 (i 1 shape 
shown in Fig. 1 and 
drilled at A with a si rill 
having the same diam- 
eter as the outside diam- 
eter of the spring. A cold chisel is 
then driven in the crack at the end 



until the jaws are spread about 1/33 
in. The device is then placed in a 
vise; a spring is inserted in the hole, 
A* and hy means of the binning tool. 
Fig. '-A the end of the spring is bent 
up as shown in Fig, 3, The operation 
is thus easily and aecti rate I v per- 
formed and my 300 springs were 
quickly finished. 

The forming tool. Fig, A is made 
from a piece of g-in. drill red. A, 
slutted af j! by means of n hacksaw and 
driven into a tile handle, C. p Tlio lower 
jaw, J), which is slightly longer and 
sharper than the other, is inserted in 
the last coil of the spring and the 
handle is then lifted vip until I he loot 
i.s in a vertical position. This forms 
the end successfully without spoiling 
the other coils of the spring. The 
springs | made were so short that I 
found it better to cut away a portion 
of the die or damp shown at B, Fig. 1. 
in order to get hold of the spring, hut 
this would ho unnwtssary when form- 
ing tl so ends of long springs.- — Contrib- 



uted by A. \Y, Griggs, 0,53 Market St., 
Kenosha, Wits. 
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Pipe Wrench for Soft Pipes and 
Hose 

To make a wrench for gripping 
soft pipes or rubber hose secure a 
piece of heavy ('lock spring, punch 
a hole in each end and rivet to 




t.lftht Packet SS/t 



two pieces of iron, N X, about I in* 
long* To um when it can not he 
gripped tight enough by hand* place 
any solid object between ends of han- 
dles uni! apply monkey wrench* as 
shown. Il is light and small and may 
be carried in pocket. For gripping 
small pipes or hose, wind a leather 
strap about the pipe and grip the 
strap* — Experimenter. 

— — + * _ 

Drying Electric Plant After Flood 



The power house of a large Eastern 
manufacturing concern was recently 
flooded with water to a height sufficient 
lo cover the two turbo-generators, two- 
thirds of the switch-hoard and a large 
part of the auxiliary apparatus, in- 
cluding the exciter units and the con- 
denser pump motors. S. L. Sinclair 
and E. IX Tyree, who were called 
upon to get the plant in operation 
with the least possible delay, tell how 
they did so, in the Electric Journal. 

Upon arriving at the power house 
it was found that the employes of the 
local company were attempting to dry 
out the generators by the ' use of a 
steam coil enclosed in an air flue. A 
blower was connected at one end of the 
flue and the other end opened at the 
generators so that hoi air could he 
blown through the generator windings* 
This method would have taken an 



indefinite time to dry out the genera- 
tors, It was therefore abandoned and 
an enclosure of sheet iron and tin, that 
was found around the works, was built 
up around the generators. Inside of 
this enclosure were placed a number of 
charcoal furnaces made of powder 
kegs. Thermometers were suspended 
near the generators and the temper- 
at nre inside l he enclosure was main- 
tained at 85° C. 

While the generators were being 
dried by this process a small hoisting 
engine was belted to a 20-lyp. motor 
for use as an exciter* Arrangements 
were also made with the local railway 
co m puny to furnish 600- volt direct 
current for making tests of insulation 
resistance. Insulation tests were made 
with a fjtukvolt direct-current meter 
having an internal resistance of 85,000 
ohms* 

After the generator had been drying 
for Mil hours the insulation resistance 
was about half the normal value. The 
generator was then started on a short- 
circuit heal run. and at the expiration 
of MO hours, making Gt> hours in all, 
the readings showed that the insula- 
tion was thoroughly dry and the gen- 
erator was ready to go into service. 

The second generator was dried in 
the same manner, with the same re- 
sults. The motors, exciters and switch- 
board were dried by the use of char- 
coal furnaces. 



Cure for Hot Handle on Furnace 
Door 



Usually there is nothing to assist 
the fireman to open the doors of the 
furnace, except a 
knob which is always 
^ too hot to handle, 

writes a correspond- 
ent of the Engineers 7 
l Review, In mv plant 

the furnace doors 
r Q have a wooden han- 
dle, but they become 
so hot that it is un- 
pleasant to use them. To assist in 

opening the doors 1 have attached one 
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end of a chain of four Units to tlir 
handles, ami tn tin other end attached 
a ring, as shown. When a door is to 
lie n polled, pull on 1 lie ring and that 
is all there is to it. 

♦ * 4 “ — — - 

Table of Machine Screw Taps 



The following table gives the sizes, 
in fractions of an inch, of ordinary 
machine taps* The taps are all desig- 
nated by the numbers in the tir^t two 
columns. Thus a No. 2 tap is called 
2 — 5G; a No. 4, 4 — 3th etc., except 
when the number of threads not 
standard, when it will then he called 
by the number in the first column, 
followed by the number of threads. 
Thus a No. 4 tap with 4'J thread* to 
the inch would be called 4 — 42, etc. 
The last column gives the size of 
drill to use with any standard tap to 
cut perfect threads. In practice a 
drill one size larger is often used to 
avoid breaking the taps: 
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Celluloid Drawing; Templets for 

Draughtsmen 



Draughtsmen whose work requires 
duplicate shapes such as gear-tooth 
curves. switchboard instruments and 
the like, will find the use of celluloid 
templets a great convenience, The 
celluloid used for tills purpose should 
he quite thin ( in* 
is thick enough ) and 
should hr transpar- 
ent* To make the 

templets trace o]f di- 
re c t ! y from the 
drawing, using a 
pair of well-sharp- 
ened dividers. By bearing on a little, 
tin* celluloid will be scratched deep 
enough to he readily broken, ill us leav- 
ing a clean, sharp edge of the required 
sba|n h . 

The accompanying sketch shows a 
templet thul has saved much time and 
labor in our draughting office. It is 
used for drawing standard volt meters 
and ammeters and romes in very handy 
when making drawings of svviteh- 
I ioa r d s . — t Ymtri b u t ed 1 jy T red e r i c 

Schaefer, 11, R, Amencan TeJegra- 
phone C'n., Wheeling, \Y, Va. 

» ■ » 

Cheap Die Holder 



A very cheap, but efficient* die holder 
can he made bv bending the ends of 
two pieces of iron, A A. a little less 
than 15 and drilling for the bolts, 
B B. which si mu 1 d be spue t a 1 fa r en « at gl i 
apart In allow the insertion of the 
largest size die. — Contributed by R G* 
M., San l’ 1 ran cisco. Cat. 
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A Koine-Made Drawing: Table 



Hero U another style of table, ad- 
justable for both height and slant, 
which presents the advantage of being 
made easily el' wood. The out needs no 




explanation. Any wood may be used, 
but some hardwood like as h or maple 
for the supports will combine lightness 
with strength. If the whole is fastened 
together with \ by 2-in. stove bolts, in- 
stead of nails, it can be taken apart 
readily and packed in very small space. 

— Contributed bv Fred Bobinson. Chi- 

*■ * 

cago. 

■* i » — 

Mow to Manufacture Metal Polish 



Metal polish is one of the easiest 
tilings in the world to manufacture, 
and, as the cost of materials is little 
or nothing, the pro tits are very large. 
Take any quantity of yellow or blue 
clay, perfectly free from sand, and 
allow it to drv, Pulverize by pounding 
it and run through & flour sieve, or a 
finer sieve if one is available. 

To 5 lb. of this sifted clay add 1 lb. 
of sifted wood ashes and mix to a very 
stiff paste with a solution of water and 
lye, in the proportion of 1 gal. of water 
to 2 heaping tablespoon fuls of lye. 
Spread this mixture on a flat, planed 
board and level off the top until it has 
a uniform thickness of about l in. 



When j[ has become set, mark it of? 
into squares about 2 in. on a side and 
cut apart. 

To use this polish, scrape oil' a little 
on a moist cloth and rub the article 
to !>e polished, thereby giving ii a glit- 
tering, lustrous shine. To my own 
knowledge, one man has made a good 
living making and selling this polish. 
If the material is sifted carefully in the 
making the preparation will not scratch 
the finest polished surface.— t’ontrib- 
u ted by James E. \oblc. 9b! I Queen 
St, West, Toronto, Ontario. 



Cementing Iron to Stone 



f i rind brick dust fine, sift, and stir it 
into melted rosin to form a putty- 
like substance, which runs easily while 
hot. Set the iron into the hole En the 
stone and pour Hie hot putty in around 
it, Hush bids of heated brick into the 
mass, smooth off and let cool. This 
cement ss not affected by the weather 
and does not injure the iron, but 
secures it firmly. 

* ♦ ♦ 

Filing Aluminum 



Aluminum is hard to finish, hut I 
I'ound by lirst rubbing the file on an 
oil stone that it can be brought to a 
good polish, A common mill fill 1 in the 
I >es t. — (. 1 oTit r i buted by C 1 a i re B I rd, 
Menominee. Wis. 

— *- — — 

To Show Working; of Sight Glass 



A convenient device in the engine 
room is a piece of tin painted white 
and placed behind 
the sight glass of 
the feed cups on the 
e n g i n e ■ Engineers 
know how difficult it 
is to tell just how 
the oil cup is feeding, especially at 
night, says the Engineers' Review. 
With the white showing behind the 
sight glass the drops of ml can he dis- 
tinctly seen as they fall. The arrange- 
ment is shown in the cut, where the 
white tin is marked A. 
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flow to Burn Names on Brass 



Melt some white wax smoothly ami 
evenly over a brass plate ami let it 
harden. With a point needle trace the 
inscription on the wax, penetrating 
through to the brass. Apply strong 
nitric acid to (he design, let stand GO 
seconds t \ r less, then wash off l lie wax. 
Nitric acid requires cure in handling, 
eis it destroys whatever it comes in con- 
tact with. It is well to practice the 
process on old brass first. 

+ * ^ 

Spout Knocker for Mill 



In spite of good arrangement and 
size of sjKViits they will choke up. A 
correspondent of the American Miller 
has had good success with the simple 




device illustrated. The knocker rests 
against the under side of the spoilt and 
is fastened to a strong band spring 
which, when polled down by means of 
u cord and quickly released, strikes u 
blow on the spout, which releases the 
contents. 

- — — * — f- — — 

Sandpaper holder 



Workmen who use sandpaper much, 
especially wood polishers, waste a great 
deal for want of a good holder for the 
sandpaper. The cut shows a simple 
and excellent model for such a holder, 
which almost explains itself. The edge 
of the wedge should be slightly rounded 



so that it will not cut right through 
the paper, but not so much as to pre- 
vent getting into the angles of the 
woodwork to be polished. Cut your 
sandpaper so as to fold over both sides 




Econo mica! Sandpaper Hlatzk 



of the wedge and leave sufficient mar- 
gins to turn back over each edge of 
die g roo v e r Draw tight ami sc row t he 

damp into place. 

♦ * * 

Sawing Steel 



E i 1 1 le r d r i ve y o 11 r sa w s ] ow 1 y ? 2 5 f t . 
a minute, or else rush it up to 2 miles 
el minute, which wilt heat the steel so 
that you i j iin pi through it like cheese. 
The saw may nr may not have teeth 
at that speed ; it will cut through large 
I -beauts or heavy shafting with ease. 
♦ ♦ ♦ 

Device to Prevent Insects in 
Poultry Houses 

Take a piece of wood of suitable 
length and size for a roost and plane 
a groove in it as shown in the cut. 
Fill the ends of the groove with putty 
and the groove itself till with any good 
llu id insecticide. The fumes will rise 
and penetrate the feathers of tile fowls 




Fill Oroovfi with Insecticide 



and kill the vermin. Insects will not 
remain long on the bar. One filling of 
the groove will last quite a long time; 
when refilling first clean out the groove, 
— Contributed by Reader.” 
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Cutting Belt Moles in Floor 



When drawing hoard and instru- 
ments are not available it is sometimes 
a difficult problem to cut a belt hole in 
a floor so that it will conic in exactly 
the right place- The problem here 




LftcatJftGT Hal* in FI war 



illustrated is one that confronted a cor- 
respondent of the National Kngiueerj 
who describes its solution as follows ; 
The machine hail to lx? located in n 
place where there was barely sufficient 
room for ir, and t lie power to drive 
was to lie taken from a shaft in the 
room below* The rotation of the driv- 
ing shaft was such that we must, use a 
cross belt for driving the new machine. 
After getting the machine in place 
and lino and leveled up, I dropped a 
plumb-bob from the face of the pulley 
on the machine to the floor, as shown 
in the illustration. A hole was then 
bored in the floor at the point Indi- 
cated* which gave us the starting point 
from which to put up the counter- 
shaft, which was easily done* 

The next question was that of locat- 
ing the belt holes. ] drew a sketch 
with chalk on the holler room floor, 
making all the dimensions full size* 
Firs t, was the tl \ i ck ness of the II oo r , 
A in. f and then the distance from the 
floor to the center of the shaft on the 
machine, 36 in* } and next the puller on 
the machine, £4 in., and the 1 Counter- 
shaft pulley of 13 in. diameter* 

The common tangents of the circles 
were then drawn, thus showing the 



exact position of the belt. Following 
out this plan 1 cut the belt hole? and 
found my calculations to be correct. 

*-+ + 

Magic Polishing Cloths 

So-called * 'magic*' polishing cloths 
are being sold at 35 cents each. The 
recipe for making them is as follows: 
Take 1 gill, gasoline, 2 lb. of whiting, 
and i oz. oleic acid* Mix all together 
and shake up well* Soak pieces of 
woolen cloths in this mixture, wring 
them out and hang up to dry* It will 
he found that this will place a fine 
gloss on any polished surface or silver- 
ware* etc** and no matter how soiled 
the cloths become, they will not dirty 
the hands or lose their polishing effi- 
ciency* Contributed by James I d II e- 
tliorn, Toronto* Out. 

♦ * » * 

Lifting by the Mead 



A few days ago 1 saw an engineer 
trying to lift the Gap off Ids main bear- 
ing with a rope and a couple of pulleys 
which he had rigged up* as shown in 
Fig. 1* lie pulled on the rope at A 
till he lifted himself clear off the floor, 
but could not raise the cap* By jerk- 
ing down with his whole weight lie 




could just jerk up the cap about | in.* 
and there he was stuck. After he had 
tugged away in vain for a while I sug- 
gested that he make a change in his 
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rig and attach the pulley C to the beam 
and the pulley E to the cap and then 
get up on the beam himself and try 
pulling up; just the reverse of the ar- 
rangement which he had. lie soon had 
the change made as shown in Fig. 2 , 
and found that the cap came up easily. 
After a little study lie figured that lie 
could lift half as much again by the 
arrangement in Fig. 2, as by the ar- 
rangement in Fig* 1* That engineer 
was myself and 1 am learning that in 
working about machinery one can 
sometimes lift more with his head than 
with his hands. — R, Manley Orr, in 
C a n ad i a u Machi □ e r v. 

* 

Reamer Holder 



One of the best and simplest ways 
of holding a shell reamer for use in a 




lathe is by using a "floating reamer 
socket," as it is sometimes called. It 
consists of an arbor* A, one end of 
which is attached to a socket center, 
C, and the other to the reamer, It. The 
arbor is kept from turning by pins 
which may he either tapered or pro- 
vided with heads to hold them in place. 
The arbor should fit loosely in both 
reamer and center, in on lev to allow a 
slight amount of play in the reamer. 
This style of socket is used in all our 
general shop work and is the simplest 
and most accurate that I have ever 
seen* — Contributed by E* V*, Menomo- 
nicj Wise, 

A el leap and easy way to clean the 
clock is to saturate a little cotton, egg- 
size, with kerosene, and put it on the 
floor of the clock* Shut tight. In four 
days the works will be as clean as if 
new* and the cotton will be black with 
the particles of dirt which have been 
loosened by the kerosene fumes. 



A Common Defect in Draughts 



When a stove doesn't draw properly 
the trouble can often he found where 
the pipe enters the flue. The pipe is 



Remedy for Ftitir Draught 

often pushed too far in* thus making 
l he space at the end ho small that the 
smoke cannot rise naturally, To avoid 
this a correspondent of the Metal 
Worker bends a piece of sheet iron 1 
in* wide and 5 or 6 in. long* so that 
a d-in. edge turns over the bottom side 
of the stove pipe, then when it is 
pushed into the chimney far enough 
the other end of this piece of sheet 
iron is turned down against the side 
wall to prevent the stove pipe being 

pushed in too far. 

— — ■++-♦ 

Ventilating a Cold Dry Storage Room 



The most effective way of ventilat- 
ing a room for cool dry storage is to 
lay a line of 8-in. drain tile, or better, 
sewer tile, lengthwise and at least 2 ft. 
below the bottom of the room in the 

ground, each end 
provided with an 
elbow and riser 
ter minuting just 
above the floor 
level. From one 
end of this cold 
d r y - a i r duct 
carry up above 
the ridge of the 
barn an 8-in. galvanized flue provided 
at the top with a revolving funnel 30 
in. in diameter, which is made always 
to face the wind by means of a vane, 
the whole constructed as represented in 
diagram. With such an arrangement 
as this the wind pressure will force the 
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si i r clown and through the sub-earth 
duct and up into tlif storage room, 
making it dry and cool, says the Rural 
Xew-\'nrker. At tin: opposite end of 
the storage room from that where the 
air enters an 8-in* outlet in the ceiling 
should he provided, This need not rise 
above the roof, The storage room 
should bo provided with a cement IWir 
t>oth to shut of!' dampness from below 
and to make it a better conductor of 
heat, thus more effec tively cooling the 
mom* and less favorable to the devel- 
opment of molds. 

# * +■ — — — 

Insulation Scraper 



A good one can lie made from (bin 
steel, spring brass, or still tin* If the 

latter, the edges 
should be turned 
over* to strength- 
en it. A good 
hi for the 
seL'ftjHsr is vt by 
U in, and tlie notch should be about 
j by |S in Contributed by Geo* W, 
Frv, San Jose, ( aL 



How lo Make a Drill Gauge 



It will not be necessary to follow any 
exact dimensions when making this 
gauge, as the divisions are to be marked 
by trial with actual drills. Simply 
measuring the distance 1 bet ween the 
bars and marking accordingly is a very 
poor way lo make a gauge, because 
drills are tnnmi fact u red with din meters 
slightly less than the nominal size. For 
instance, the act mil diameter of a ;-nn 
drill is somewhat less than J in., so 
that il' the graduations on the gauge 
were exact dimensions of the nominal 



sizrs ? a ^-in. drill would read 55/64-in. 

The accompanying sketch shows a 
form of gauge which is very accurate, 
con veil ii jiL and easily const r Lie ted. By 
making a more gradual taper, greater 
.■ii' i; racy wili lit- . mi mind ;ir i hi.- ex- 
pense of a reduction in range. It is of 
the great t at miporliincr that all the 
pieces be fastened together in such a 
manner tluil there w 1 11 be no movement 
at the joints, nod if necessary, the 
joints should be >olderod in addition to 
being riveted. The material for tins 
gauge may ho cither machine steel or 
tool sled, but as it is von difficult to 
harden without warping, ii would prob- 
ably be advisable lo construct it of ma- 
chine steel. — Font ribu ted by IV. J, S-, 
Kmswortli. Pa, 

— - ♦-+ ♦ 

Experience With a Gas Producer 
Engine Plant 



[ Extra clfl frnm iJHpf-r rcml lisfor*’ tbe Atiujt! 

• ■nil tffrcct UiLiiw;iy Anuria I inn liy I'siul Win- 
mjl% of tbi 1 Hosl'iin ElevuO'fl Ii all way,] 

“As a result of my expermner with 
these plants 1 ' [one is a PMkkw., the 
other a h?5-kw. station feeding trol- 
ley lines— Editor.] “I am absolutely 

convinced of the economy and re* 
liability of a gas-engine power station. 
The fuol consumption will be about 
one-half sis compared with a steam 
plant, running less Ilian 1.5 lb, to IT 5 
lb., according to the load factor and 
almost regardless of the size of ilie 
plant, aa againsi A tn 4 lb. in similar 
steam plants, 

"The disadvantages of n gas power 
station as compared with a steam plant 
are few. The gas- producing portion of 
such a station is simpler, easier to 
opera ie, and holds its efficiency better 
than a steam plant. The losses from 
hanking tires are extremely small, and 





Drill in Position fur Mea*ufinj 
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the plant can be gotten into service 
much quicker than can a steam plant 
It is our practice to shut down at 11 
at night and start at 7 in the morn- 
ing- Fifteen or 20 minutes are re- 
quired to get the gas plant into full 
operation, while of course with a boiler 
plant it tabes from one to one and a 
half hours to get the tires into first- 
class shape. The ashes have to be 
periodically removed from the pro- 
ducer, In our plant this lias to bo 
done while the producers arc out of 
commission and takes about 3 hours 
twice a week, although the plant can 
he run a couple of days longer without 
cleaning, if necessary. With some 
forms of producers the cleaning can be 
done while the plant is in operation, 
but i have had no experience on this 
point as yet, as our second plant, which 
has this form of producer, has not 
been in continuous operation. The 
wet and dry scrubbers have to be 
cleaned every two weeks, but this work 
is certainly no more difficult than the 
work required around a boiler, clean- 
ing snot from the tubes and from the 
soot chambers. 

“An ordinary gas man, such a man 
as would be considered a first -class 
fireman, can run at least ns many 
horsepower of gas; producers as he can 
of boilers. He can make a uniform 
grade of gas and will get regularly 
very much nearer the possible efficiency 
from the gas producers than from the 
boilers.” 

» m + 

Cleaning Zinc Articles 



File Sharpening Machine 



It would seem that a sand blast di- 
rected against a file would take the 
sharp edges from the teeth, but instead 
the files are sharpened by the treat- 
ment. The machine here illustrated 
is constructed on this principle. It 
consists of a sheet -metal hood with an 
opening in front for inserting the file 
and a small sand blast apparatus, oper- 
ated by compressed air or steam. 

The sharpening process will be clear- 
ly understood from the sectional view 
* 

of i lie hie teeth shown in Fig. 2 and 







Fig. 2 




Fig, 3 



Make a paste of rye bran stirred into 
boiling water and add a handful of 
silver sand and a little vitriol. Rub 
the Kino articles with this paste, rinse 
with water, dry and polish with a 
cloth, 

» * » 

You can bleach your old straw hat 
by washing it in clean water and then 
tying it inside a barrel and turning 
the barrel down w ith its open end over 
a flat stone. On the stone ignite a bit 
of sulphur and let the hat bleach. 



For Resharpening Old Files 

Fig. 3 , which arc drawn to an enlarged 
scale. The teeth shown in Fig. 2 are 
those of a new T file, and those in Fig. 3 
are the worn, rounded teeth of an old 
one. When the file is held in the sand 
blast the teeth are cut down, as indi- 
cated by the white lines, thus replacing 
the sharp cutting edges and making 
the file nearly as good as new. The 
number of times a file can here-sharp- 
ened depends upon the work for which 
it is intended and upon the cut and 




m 
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depth of the teeth. In any shop where 
a large number of files are used the in- 
stallation of a file sharpening machine 
will prove a good investment. 

— —*—•—* 

Shearing Attachment for the Lathe 



The accompanying illustration shows 
a rig for shearing sheets on the? lathe. 




It consists of a casting. A, bolted to 
the lathe bed and having a boss at 
the outer end on which is pivoted the 
knife or shear, C. The shear side of 
the casting is faced with a plain steel 
strip about J by 2 in. section, held by 
fillister-head screws, anil set at a slight- 
angle front the vertical, says the Prac- 
tical Engineer, so as to provide clear- 
ance without the necessity of grinding 
to si i ape. The shear blade, C, £ by 2 
in., is slotted for a crank pin, D. This 
crankpin is made in the form of a 
headless shouldered stud having a 
screw at the face-plate end which is 
inserted through a slot in the face-plate 
and held by a nut on the back side. 



A coil spring, X, between the shear 
blade and stud collar keeps the blade 
in close contact with the opposite cut- 
ting edge. The action of the shear is 
obvious and needs no further espla na- 
tion, 

— 

A Magnetizing Kink 



This is a little kink which may be 
convenient for engineers to remember 
in case they are drilling or tapping 
oul a hole which cannot be readily 
emptied, says a correspondent of the 
Engineers' Review. The other day I 
watched an erecting man who was em- 
ployee! in setting up a new engine. In 
order that the outer bearing should not 
bind, he found it necessary to enlarge 
the hole, .A. In chipping out the hole 
to make it fit easy, the chips of course 
fell to the bottom, and as the hole had 
to receive a pin which would fit into 
the bole its full length, it was neces- 
sary that these chips be removed in 
some manner. To remove the babbitt 
casing would have made it necessary 
to block up the 'em] of the shaft and 
remove the outer pillow block in order 
Dial the casing might be turned so that 
the chips would fall out of the hole. 

While 1 was wondering what p roe- 
ess would lie employed in removing 
the chips* the erecting man procured 




a file and, going to one of the gen- 
erators which was in ope ration , mag- 
netized it. It was then an easy matter 
to remove the chips from the bole 3 aa 
shown in the illustration. 



rhe darkest egg- stain may generally 
be removed from silver by rubbing it 
with salt on the end of the finger. 
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Waterproofing Concrete 



Chimney Brace 



Treated Block a Practically Impervious to Water 



Tn an article road before the Detroit 
Engineering Society by (Clarence M, 
Barber, C, E,, the problem of water- 
proofing concrete was discussed in de- 
tail, from which the following has been 
condensed : 

Concrete can be made practically 
waterproof by making the aggregate as 
dense as practicable and using about 
one-half as much cement as sand, It 
is also claimed that a little thoroughly 
hydrated lime is an advantage. In rim 
case of blocks, however, the quantity of 
cement required for a 2 to l mixture 
in the body of the block is generally 
prohibitive on account of its cost. 

The most recent and, we believe, the 
best, method is to make the body of the 
block of a good strong concrete with 
properly graduated sizes of pebbles or 
broken stone and sand, together with 
cement enough to make a thoroughly 
strong concrete and then face the block 
with a thoroughly dense and waterproof 
mixture by using 1 to 2 cement and 
sand and 1 per cent of a good water- 
proof compound. This protects not 
only flic inside face but the entire 
block and practically no moisture is 
absorbed even by the outer face. 

A glass of water inverted on the 
face of such a block will hold the water 
for weeks with practically no absorp- 
tion bv the block. The writer has a 
glass of water inverted on a piece of a 
block that bus been standing four 
weeks. About one-third of the water 
has escaped in that time. On an ordi- 
nary clay brick the water passed wholly 
out of the glass Id an hour* 

In a well equipped concrete block 
factory the freshly made blocks are 
kept for a time in rooms where the at- 
mosphere is saturated with moisture 
and generally a sufficient quantity of 
steam is admitted to bold the moisture 
above the dew point. This treatment 
gives sharp, hard corners and edges to 
tlie blocks, and together with a little 
heat, it hastens the setting. 



One of flic simplest and strongest 
chimney braces consists of two pieces 
of angle iron, A and B, drilled to re- 
ceive the steel rods* 0 and P. These 
can be fastened to the house in any 
substantial manner and should .be 




threaded for im t s te hold the angle 
irons against tlm chi inner.- — Contrib- 
uted by II. L. M., Philadelphia, Pa. 

♦ 

Easy Way to Temper 



Probably the casicsl wav In temper 
center punches, cold chisels, etc., is as 
follows: Heat the tool to a ehorrv red 

he 

and dip the point in cold water about 
-S in. Hold in this position lor about 3 
seconds or more, depending on the size 
ol" the tool, and I hen remove. Place a 
little dean, dry sawdust on the cutting 
edge and wait until it begins to turn 
black. Then plunge the entire tool in 
water and allow It to remain there till 
cold. 

Jf the sawdust turns black as soon 
as if touches the steel, it shows that 
the point was not held in the water 
long enough, and if it doesn't turn 
black at all, it was held in too long.— 
Contributed by (Jeo. A. Lowell, Chico, 
Calif. 
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Speed for Grain Elevator Cups 



In order for the cups of a gram 
elevator to discharge the grain freely 
in the spouts at their head the wheel 



which drives the belt at the head 
should run of following speeds; 

trfrtmetPF of Bevolntkmis 

hoad pulley per minim? 

24 In. . , . . . . 411 - per rain. 

a 04 n. r . , . . . Htt jH‘r mill. 

8fl4n 33 per m\n, 

42-in, . , + . h . ■ ::2 p«r rnin. 

4 Riu. 30 per mm. 

ft4-Su . „ 2N ]n ! i‘ ruin. 

(jo-in. . . 2ri per min. 

72-ln. . ..... 4 ...... 22 p*?l h min. 

804c. , , h ..... . 20 per mtu. 



To Mend Rursted Cold Water Pipes 



Get five or ten cents' worth of gutta 
perch a chips at your druggist's; scrape 
bu rated place about one inch past either 
end of burst ; burn the gutta percha 
over the place to be repaired with a hot 
piece oi iron (a stove poker will do) ; 
make the gutta percha about J in. thick 
and while very hot wrap tight and 
closely with mason's twine and fasten 
ttie ends; let the repaired place cool, 
and l urn on water very slowly, giving 
the gutta percha time to harden. Do 
not expect to get good results, if mend- 
ing pipes larger than : J in. or above a 
pressure of 70 lb, Repairs made as 
above must not be made where ground 
will come in contact with the repaired 
place, as it will cause the twine to roi. 
1 have used the above method with ex- 
cellent results. — (onlributed by A. C. 
J. Campbell. Altoona, Pa. 

~ — » * m 

Gilding Iron and Steel by Dipping 



The dipping process of gilding is 
not very durable, but may sometimes 
be found suitable for iron and steel 
articles. For gilding pin heads, use a 
solution of gold chloride in potassium 
cyanide, says the Keystone. Stick the 
points of the pins into holes in a thick 
sheet of zinc and hold the heeds for a 
few seconds in the gilding fluid. 

A solution of gold in aqua regin to 
which soda m sufficient quantity to 



make an excess of this latter constitu- 
ent ha? been added, is used for steel 
pens, which may be dipped entirely, or 
only the points, as desired. 

For coaling iron or steel with gold 
pr i icu re e ry $ tallied go 1 d-a r id -sc. ;d i w m 
chloride by dissolving gold in aqua 
regia, evaporating the solution to dry- 
ness, mixing with an equal quantity of 
salt, dissolving again and evaporating 
to the point of crystallization; dissolve 
the goJd-and-aodiuni chloride so pro- 
cured in three or four volumes of wa- 
ter. shake the solution with ether, al- 
low the ether to evaporate and then 
. apply the fluid. This coating i? sus- 
ceptible to a high polish. Designs may 
be drawn on iron or steel with a quill 
pen dipped into the fluid. Or, coat the 
article with shellac, make the design 
with an etching took dip the article in 
dilute sulphuric acid which will etch 
in the design, and then dip the article 
into the gilding fluid. Remove the 
shellac by a treatment with strong al- 
cohol. 

f — - 

How to Draw Pen Lines 



As a rule draw pen lines from top 
to bottom* diagonally across the paper, 
beginning at the upper rigid hand 
corner, especially long sweeping lines 
where the fore-arm can be used as an 
axis, the entire It and swinging freely 
and with a rapid movement. When 
drawing slow lines, where much care is 
needed, such as the outlines, etc., says 
Arl Students' Magazine, the lines are 
drawn more perpendicularly and with 
the finger movement, that is, the arm 
and hand remain rigid and only the 
fingers move. There are no hard and 
fast rules for holding or using a pen; 
all artists do not work in the same 
way, but the above points will help 
you. Taken altogether, you should ac- 
quire an easy swing to your strokes 
and avoid a slow, cramped movement, 
but this easy swing must come from 
practice and confidence gained through 
knowledge. 

In "inking in’’ a drawing, ordinarily 
start, at the upper left-hand corner and 
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work towards the lower right-hand cor- 
ner ? thus keeping your finis tied work 
clean and always before y ou r eye . I v i e | p 
a sheet of paper or a clean blotter 
under your hand or fingers; be careful 
no l to allow your Ita ml, when moist or 
sweaty, to resi on the paper over which 
you have not worked, as this will make 
it greasy ami it will not take ink read- 
ily! ]n holding and turning your 
paper with your left hand (as you 
should in finishing a drawing with 
pen) it is well tn touch if only with tile 
first and fourth fingers, or the thumb 
and second or third finger, whichever 

vmi find most convenient. 

% 

* * ,#■— — 

Short* Accurate Method for Securing 
Length for licit 



When it is not convenient, or possi- 
ble, to measure with line the required 
amount of licit nmlvd. add the- diam- 
dor of the two pulleys together, divide 
;he result by 2 and limit i ply the quo- 
tient by 3*, Add your product to 
twice the distance between the shafts 
carrying tin* pulleys and your length 
for bolt is. found. 



then poured into the coupling. This 
worked well for several weeks* when a 
new rod was put on. 



A Wind Curtain 



By using the device here shown an 
alum da nee of fresh air may he obtained 
without the objectionable wintry winds. 




Ad mils Air but Presents Draughts 



m « 

Emergency Repair for Broken Ec- 
centric Rod 



Recently a heir run off the flywheel 
of a small upright engine and jammed 
bet ween the wheel and the eccentric, 
breaking the oceeulnc rod. Repair was 
made as shown in the illustration, says 
the Mutineers' Review. 




Two J-in, holes, B and C\ were 
drilled through ihe rod A and a ]J-in* 
coupling. J>. Pins were then driven 
through the holes. Babbitt. E f was 



It is very simple in construct ion, of 
practically no cost and easily put up. 
A piece of burlap, slightly wider than 
the window, is sewed at the lop and 
bottom edges to form casings. Two 
pieces nf curtain rod are then pushed 
through the easings and fastened to 
flie window frame by means of brass 
hooks, I’lie hunks should be placed far 
enough apart m liobt the burlap taut-, 
ike upper hooks being turned up and 
ihe lower ones down*— Contributed by 
a reader. 

■ — — -* — *■ ♦— — 

Files clogged with tin or lead will 
he cleaned by a few seconds in strong 
nitric acid. Fur iron filings use bine 
vitriol, rinse in water and dip in nitric. 
For copper or brass, use nitric several 
times; for zinc, dilute sulphuric acid. 
After any of I hose treatments, rinse the 
files in water, brush vigorously and dry 
in sawdust or by burning alcohol on 
the file. 
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How to Photograph on Apples 



That the skin of an apple is sensi- 
tive to the action of sunlight is shown 
by the coloring, especially cm the sunny 
side. This fact suggested a happy idea 
to a contributor to Camera Trail, who 
substituted apple skin for photographic 
printing paper in the following man- 
ner: Selecting green apples which grow 
red in sunlight he covered them with 
black paper in order to increase the 
sensitiveness of the apple skin. Ten 
days later he removed the paper and 
pasted on each apple a film negative, 
using white of egg as the best ad- 
hesive. To keep the rest of the apple 



green, each of them was inclosed again 
in black paper, but with an opening cut 
opposite the picture* The resulting 
photograph was wonderfully clear and 
beautiful, as appears in the cut. 

An autograph message may be writ- 
ten on thin paper and printed In the 
same way; also fern leaves, petals of 
dowers, and many other subjects. 



Novel Wireless System 



The illustrations will make plain a 
simple and inexpensive apparatus for 
wireless telegraphy by which X have 
had no difficulty in sending messages 
across 1^ miles of water surface. It is 
so simple that the cuts scarcely need 
explanation. In Fig. 1 is seen the send- 
ing apparatus, consisting of a 40-cell 
battery connected with two copper 
plates 36 by 36 by in. The plates 
are separated 6 in. by a piece of bard 
rubber at each end. 

In Fig. 2 are seen duplicates of 
these insulated plates, connected with 
an ordinary telephone receiver. With 
this receiver 1 can hear distinctly the 
electric signals made by closing and 
opening the iiorse key in Fig. I and I 
believe that in a short time I shall be 
able to perfect this system so as to 
send wireless messages over long dis- 
tances. — Contributed by Dudley XL 
Cohen, New York. 
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A Home-Made Water Motor 



of the frame. They are shown in Fig: 
2 as (Ui. Do not fasten these boards 
now, but mar k their position on the 
frame* Two short boards 1 in. wide 
by 1 in* thick (HH, F%. 3) and an- 
other 1 in, by 1J in* (I, Fig. S) form a 
substantial base. 

Gut the wheel from sheet iron -fa 
in* thick, £4 in* in diameter. This 
can lie done roughly with hammer and 
chisel and then smoothed up on art. 
emery wheel* alter which out &4 radial 
slot? 4 in* deep on its circumference 
bv means of a hacksaw* On each side 



By Mrs. I>auJ S. Winter 



In these days of modern improve- 
ments, most houses are equipped with 
a washing-machine, and the question 
that arises in the mind of the house- 
holder k how to furnish the power to 
run it economically* I referred this 
question to my husband, with the re- 
sult that he built a motor which proved 
m very satisfactory that l prevailed 
upon him to give the readers of tills 
magazine a description - 

of it, hoping it may solve 

the same question for , $ 

them* * ! 5^ 

A motor of this type | X* 

will develop about ^ hp* j 

with a water pressure of 

70 lb. The power devel- r j r4 

oped is correspondingly ■ 

increased or decreased as 
the pressure exceed? or t 

falls below this* In the \ 

latter case the power 
may be increased by 

using a smaller pulley* * 

Figure 1 is the motor 1 
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to the wheel about S in* from one 
end by means of a key. This is done 
by cutting a groove in the shaft and a 
corresponding groove in the wheel and 
fitting in a piece of metal in order to 
secure the wheel from turning inde- 
pendent of the shaft* Procure two col- 
lars or round pieces of brass (KK, 
Fig; %) with a f-in, hole through them, 
and fasten these to the shaft by means 
of set screws to prevent it from 
moving lengthwise. 

Make the nozzle by taking a piece of 
j - i 1 1 *, galvanized pipe 3d in. long and 
filling it with babbitt metal; then drill 
a iVhu hole through its center. Make 
this hole conical tapering from i\ in* 
to a full i in. This is iiest done by 
using a square taper reamer. Then 
place the nozzle in the position shown 
in Fig. 1, which allows the stream of 
water to strike the buckets full in the 
center when they reach the position 
farthest to i he right. 

Take the side pieces, 00, and drill 
a 1-in. hole through their skies cen- 
trally, and a J-in. hole from the tops 
to the I -in. holes* Fasten them in 
their proper position, with tlie wheel 
and shaft in place, the shaft project- 
ing through the holes just mentioned. 
Now block the wheel; that is, fasten 
it by means of wedges or blocks of 
wood until the shaft is exactly in the 
center of the inch holes in the side 
pieces* Cut four discs of cardboard to 
slip over the shaft and large enough 
to cover the inch holes. Two of these 
are to he inside and two outside of 
the frames (one to bear against each 
side of each crosspiece). Fasten these 
to the crosspieces by means of tacks 
to hold them securely. Pour melted 
babbitt metal into the l -in. hole to 
form the bearings* When it has 
cooled, remove the cardboard, take 
down the crosspieces, and drill a J-in. 
hole from the top of the crosspieces 
through the babbitt for an oil-hole. 

Secure sufficient sheet zinc to cover 
the sides of the frame. Cut the zinc 
to the same shape as the frame and 
let it extend down to the crosspieces 
BE. Tack one side on* (It is well to 
‘ tack strips of heavy cloth, burkp will 



do, along the edges under the zinc to 
form a water-tight joint.) Fasten the 
crosspiece over the zinc in its proper 
position* Drill a hole through the 
zinc, using the hole in the crosspiece 
as a guide. Thou put the wheel in a 
central position in the frame, tack the 
other side piece of zinc in place and 
put the other Crosspiece in place. Plate 
the two collars mentioned before on the 
shaft, and fa? ten so as to bear against 
the crosspieces, in order to prevent the 
wheel and shaft from moving sidewise. 
If the hearings are now oiled* the .shaft 
should turn easily and smoothly. 
Fasten a pulley + or G in,, i.n diameter 
to the longest arm of the shaft. 

Connect the nozzle to a water faucet 
by means of a piece of hose- place the 
outlet over a drain, and belt the motor 
direct to the washing- machine, sewing- 
machine, ice-cream freezer, drill press, 
dynamo or any other machinery re- 
quiring not more than I lip. 

This motor has been in use in our 
house for two years in all of ihe above 
ways, and has never once failed to give 
perfect satisfaction* It is obvious that, 
had the wheel and paddles been made 
of brass, it would be more durable, but 
as it would have cost several times as 
much, in is a question, whether it would 
he more economical in the end* If 
sheet -iron is used a coat of heavy paint 
would prevent rust and therefore pro- 
long the life of the motor. The motor 
will soon pay for itedf in the saving 
of laundry hills* We used to spend 
from 50 cents to $1 a month to have 
just m y husband's overalls done at the 
laundry, hut now 1 put them in the 
machine, start the motor, and leave 
them for an hour or so. At the end 
of this time they are perfectly clean, 
and I have noticed that they wear 
twice as long as when 1 sent them to 
the laundry. 

* » * » - ■ 

A brilliant polish may be given to 
tarnished nickel by immersing in alco- 
hol and 2 per cent of sulphuric acid 
from 5 to 15 seconds. Take out* wash 
in running water, rinse in alcohol, and 
nib dry with, linen cloth* , 
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Barrel Stave Hammock 



A hammock made of barrel staves 
is more comfortable than one would 
think, considering the nature of the 
material employed in making it. Good 
smooth staves should be selected *for 
this purpose, and if one cares to go to 
a little trouble a thorough sandpaper- 
ing will make a great improvement. 
Cut half circles out of each stave, as 
shown at A A, and pass ropes around 
the ends as shown at B. When finished 
the weight will then be supported by 
four Topes at each end, which allows 
the use of small sized ropes, such as 
clothes lines. A hammock of this kind 




may be left out in the rain without in- 
jury. — Contributed by H. G. M v St. 
Louis, Mo. 

* * * 

Eron rust may be taken out of mus- 
lin or linen goods by wetting with 
lemon juice and salt and exposing to 
sunlight If at first you don’t succeed, 
trv again. 

* » * ♦ 

A Mechanical Card Trick 



The following mechanical card trick 
is easy to prepare and simple to per- 
form : 

First, procure a new deck, and divide 
it into two piles, one containing the 
red cards and the other the black ones, 
all cards facing the same way. Take 
the red cards, square them up and place 
in a vise. Then, with a plane, plane off 
the upper Tight hand corner and lower 
left hand corner, as in Fig. 1, about 
iVhu 

Then take the black cards, square 



them up, and plane ofT about ^ in. on 
the upper left, hand corner and lower 
right band corner, as in Pig. 2. 

Next restore all the cards to one 
pack, taking care to have the first card 
red, the next black, and so on, every 




alternate card being the same color. . 
Bend the pack so as to give some spring 
to the cards and by holding one thumb 
on the upper left hand corner all the 
cards will appear red to the audience; 
place thumb in the center at top of pack 
and they will appear mixed, red and 
black; with thumb on upper right baud 
cor iter all cards appear black. You 
can display either color called for.— 
Contributed by Tfalph Gingrich, Chi- 
cago. 

♦ » ♦ 

To Explode Powder with Electricity 

A 1-in. hole was bored in the center 
of a 2-in. square block. Two finishing 

nails were driven 
in, as shown in 
the sketch. 
Those were con- 
nected to termi- 
nals of an induc- 
tion coil. After 
everything w a s 
ready the pow- 
der was poured 
in the hole and a board weighted with 
rocks placed over the block. When the 
button is pressed or the circuit closed 
in some other way the discharge occurs. 
The distance between the nail points — 
which must be bright and dean — should 
be just enough to give a good, fat 
spark.- — Contributed by Geo. W. Fry, 
San Jose, CaL 
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PICNIC DINING OUTFIT 



The illustration shows a dining outfit 
much used in England, and containing 
equipment for four persons* The tea 
kettle is heated by an alcohol kmpj 




A Complete Set 



there are also boxes for breath tea, 
sugar, and a nest of four drinking 
horns* There arc two Husks, one for 
milk and the other for wine ; cups, sau- 
cers and plates of the best quality 
enamel ; serviettes a n d matchbox. 
Large jars are included for butter and 
preserves, and smaller for mustard, 
pepper and salt* The case is 18 in. 
long bv 13 in* deep and sells complete 
for $ 50 . 



SAFETY PLUG FOR SMALL BOATS 



All life boats and ships" small boats 
have a small hole in the bottom to al- 
low water to run out after washing, A 
wooden plug is provided to close the 
hole when boat is 
used* Frequently the 
plugs are lost when 
the boats are seldom 
used, and at other 
times they come out 
and allow the boat to 
fill when launched, 
op u«c»w«i 0n]y reM ntly at one 

of the stations in the Philippines a 
small boat with American soldiers was 




crossing a bay when the plug came out 
and could not be found- As the boat 
was rapidly filling the officer ordered 
one of the men to dose the hole with 
his fore Huger- which he did* Before 
reaching the shore a small shark came 
up under the boat and bit off the pro- 
truding end of the man's finger- 
The new automatic plug illustrated 
is always in working order, requires no 
attention, cannot get lost, and lets 
water out but prevents it entering a 
boat. The ball is rubber. 

— — 

400-LB. VACUUM KILLS 



A vacuum pressure of 400 lb- to the 
square inch drew practically every drop 
of blood from the body of W. D. Hun- 
ter. an engineer in one of the Chicago 
{jacking houses, and was the cause of a 
most unusual form of death, Hunter 
had gone to repair a tank used in the 
refrigerating process, had evidently 
slipped and one leg was drawn into the 
pipe, where it was held fast by the 
enormous suction. When discovered by 
his helper only a few minutes after the 
accident the body was shriveled, abso- 
lutely white, and cold. 

+ » ♦ — ■ — — 

PHONOGRAPH BURGLAR ALARM 



Many people in Paris are putting in 
a new burglar alarm consisting of a 
phonograph with electric attachment 
to every door and window. If either 
is opened, voices begin shouting in 
every room of the house, “Help! Help! 
Police! Thieves! Murderers!" anil keep 
it up for ten minutes without a break. 
At the same time the apparatus sends 
in an alarm to the nearest police 
station. 



Copperas and nut-gall inks can be 
removed by strong oxalic acid, followed 
by pure water and frequent applica- 
tion of clean blotters. For most other 
black inks use a weak solution of 
chlorinated lime, followed by acetic 
acid and water, and frequent blotters. 
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Mr. Edison 






p 



“/ want to see a Phonograph 
in every American home 

H ERE is the ‘ 1 K ins of Entertainers/* 
the Edison Phonograph just as you 
receive it for a free trial in your own 
i home — records and all. An extremely short 
I trial will convince you that you have been 
without a phonograph too long already. 
The perfect naturalness of vocal and instru- 
mental reproduction on the nm* 

1907 model Edison Outfit has sur- 
prised and pleased even 
the most critical judges. 



An Offer open 
to every respon- 
sible person* 



FREE TRIAL! 



No Money Down — No C* O. D. — No Guarantee 

While this offer U§t« we will send:to on? reliable person ! Ivli zany place in the United States a Genuine Edison 
Phonograph and one doseo Gold-Moulded Records for a FKEj_t TRIAL lasting two entire days. It after the free 
trial youdo not care to. keep the instrument send Jt back at our expense. But we are confident that this sweet 

toned, perfect Instrument with the Intensely human to lee and the 
ringing clearness or a bell will win your heart as it has won the 



Entertainment for 
the Home I 

HERE Is always something to turn 
to Iot a session of Ion and pleasure 
when an Edison Phonograph is In 
the house. You may have any kind 
of entertainment you desire right in Four 
own parlor. You may have a piano recital 
with all of the wonderful technique and 
execution of the most renowned pianists, 
band recitals, orchestral selections, grand 
operas, vaudeville titf lb, black face comedy, 
monologues from the best known mono. 
lojsruLat.fi, whistling solos and selections on 
the violin, banjo, guitar or mandolin, 
There is always the most perfect harmony 
of Sound given by the Edison. Music 
critics have bowed down before the mar- 
velous Edison and have stated that they 
would rather hear a Sousa band selection 
from the boro of an Edison Phonograph 
than to bo in the hall with the musicians, 



heart of on# million (1.000,000} other people. 



$2 



.00 a Month 



hnys the most perfect 
of all Phonograph a™ 
a genuine Ed t rod, 
SJ.50 a month for the fine, excellent Edison Outfit Ho 5.., 



For In fulls Many hay cm are tnkusp advantage of the free 
IHftl, but *fl [■ ■■ 33 n i i-l nlldw cl dLf.rrtOtit fer cifiFb a* we lutve ulrt'suLy hi* 
touca Ilia -f/i '(li'rtt price to tlu.iL-i-u v. Ij.Lp buy h.ll Unit'. 



Edison Catalogue 

o n Req uest 




Jiut eat out or tear out this cnufM>i>, Hljrn you r 
name »nd addretw plainly and nn±|| «■ ijk. w« 



FREE 
COUPON 
X libiun 

Udliu>a Phoun. 
graph LbilrLbn, 

Kdi# n n ItuiWInf 
Sait* liny, ibitag* 

Without any obli* 
iraU/Ultf to True piCap« 
pend mo JfOllt complete 



(.Vcwlnpno cf tvdtoon i.iftn, 
Rdlflon btnudiirrl, Kriiiron 



will Food you by return mull the elaborate 
Edison Ph i>nogr& pit catalog v. ML a tora-yj’ 

ploto deeci-lptlon of all the Kditoh 3Ea- „ 

chines, Thl»vlW4f U tfcf PWt ixttli- mB fl T lfS . Triumph 

mtg booklet cm pbonogriipiiiUi'ent!*!. Sjf * hhftOB^aBloj, free cj rt, "|ar* of 

I t Eel Lf y oij al 1 nbou l ihc Intercut I ri g J ^'' F1 ®PF 

machines, about Mr. Edison and Jr ™ 5 C|r of P^llBon golcV 

about tbe struaKlt'H of the in* M moulded records, all free, prepaid. 
VontOr Indore b« gave U 
perfected Edison Plmno* 

f raph. to r b e w . i r I d. W 
he- catalog »e PC nil 
11 Nt ftf thnllJHDTUI* of 

records, ft ft it 

eoupon fight now 



N* lattar n«c*«iafr: just Bend theooupon. l 
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POPULAE MECHANICS ADVERTISING SECTION 



$ 3000 . 



CLEAR PROFIT 

E,ACH YEAR 




CLEANING HOUSES BY MACHINERY 



now being miule by many operators of our wagons. Machines in over 
200 towns, some clearing $5000 per year, and we can prove it. Pays in 
towns of from 5000 population up. Amount of investment necessary j 
from $2500 to $ 5000 . Catalogue on Request* 

Wo makn the most efficient stationary cleaning systems for Hotels, 
Residences. Hospitals. Office Buildings. etc. Send for 
estimate itmi booklet regarding- plant for your building or Realdonca* 

H'e own the patents and arc prosecuting ail iti/rin^rrs. 



THE MACHINE THAT 
MAKES THE MONEY 



Gen’1 Compressed Air and Vacuum Machinery Co, 

4452-A Olive St., St. Louie, Mo. 



How to Become Independent 




lie the First In Your 
Own Town to Have 
a GliESSER 



NO PUBLIC PLACE OR RESORT 
COMPLETE WITHOUT QM 



'Olhfirrt hnvp besoms rich op- 
erating our mjacbloM why not 
yonV Supple y<m bought nne 
flufttfilnff Sonl-e M (kfi. plmrei] it |fl a 

lu>tnt, tufa riwirt, tia, ■■ s |Ik< j.nijirl- 

rflnr Hi [lor pbiU ft the grw* rOTVirEf. 
frti I rb ni □ frnin tH .flO $-'>! *, IX I a lOUnlh, 

ni.'l irilh ynii r sl.iifl Kim phi Ibiifrt sCEtl&tf. 
Jjijf y-ijii iiti]}' 1 - -m p ! i L <-rm Lhe linsl j-viif 1 , 
I wo the (-'jo-in H , four the third, *Urbt 
Ilia fourth and fijtloon (ho fifth j'^Jj 
y.bis would have. tli irtr-iTO k-wLd* in 

fipct-rtlloh. Worth S3.JJK! 1 . (widfls a 
hnndMJtuti JhWfit for tllO S.'rfc dnuB, 
TJih first ;can j'u-i: could look After thu 
<L'j: iii£ si>;i tlim.-. 

('.in j" ii invci^l t-liwj In any Ini 
llmt v il I multiply u rabidly T hi mi- 
rtvttr "Jtn. 1- liul niippunc you iiti’wt 
$1 H H, tjm flrwl yrar and mull - [ ■ I y your 

ilI the Rtiine Tal in, y-HI would 
hnvnil-H^ yrn,lr^ wnrth t‘S*I. i»HJ Uid Arl dlt - 
L»m^ t,l cr.t-.T 4 L» i.- n -k a yi-T.on imn-'ii- 
hint iirLi-b.hniMLl rd 4 ] r 11 * 1 *'• . TheMJ fltf- 
.traii nri) ixm^rvatlvs. Vu call i.priTG 
It. kintal prieEH *eu 1 tenns in krti of 

ten nr iiini-,i. 

W rite for llEnstralcd ontnloff- 



Wt jit Originators, I n v r n tors 4>4 Sfenit- 
f«lurrrs if flU Linds if 

Cola Operating Machines 



WAT LING MFG. GO. 

II&-1SJ jaefcon BM.CMeagoJIL 

AGENTS WANTED 



ALIVE UNDER Zb TOSfS TOR A DAY.— A fevbte cnll 
frir hnlp from tho Hatton; «if a V-Ti-lonj earing r| if tvsl 
Htnrtlpfl th^ tvorfem^n at Eacjnmha, Mich-, renentlj. The 
nina was quickly dug out. badly Injured both Internally 
aad externally, but ho may reuovcr. Shoaling the coni 
chute at the deck, he had gune jnio the ear head first, 
and the coal hud piled on top. 

♦ * 4 — 



THIS DOG A RAILROADER. — E ouro was ficqualntfrd w ! [ h 
a dou, writes n eorreapoudeaS in the Lmmimtive Eugbieer, 
which had a partiality for riding i n locoiDotiTpa, ami lie 
rambled At will over all tbo rnlltvaya In El rent Hrlinln. 
tuking Trine riiloiC ujw.Ui ihe cnglut^. ThJ^ (Iq-k di^iilayoil 
Rtramge- liklnBa and antl|JuthJea, I Jo netef r^de fartlu't 
thnu over one division on hti engine, and When he hud 
so tiled upon going 1 to ffume particular point he knew wliiuh 
engine wnuid uike him there. 

^ODietiuLPB he would vl^il nlnw.it a (dailoh «r S<iTi’n fur 

n day or two, [Jjrn he would start upon bJ* troTcla again. 
One day be lean Waiting lit Carl into fur a train to come In 
and he happened to be -sitting with bin t a e I across Hie rail 
whore a piasengcr train was standing. The train moved 
mi quietly ami rut mCT Jack's tail. He took It as a per- 
son nl (Hitmge P-tul never vi-u^ seen Jh Carlisle afterward. 

When Jack bmde up his mind to fake a ride, bo gener- 
ally waited on the platform, near ihe water column, imill 
an engine came up. Then he would lout care fully at the 
enginemen. and if one was red haired he timv<*d away, Ele 
wea iiev-yr known to ride with a red haired ptMun, He 
preferred old acquaint an uei to slrangers; boi iximerltnei 
be showed a cl isi ms Si ion to make new aequaintancefi so long 
a a they were free frum inrid hair. Mn.^t of the eogiiietuen 
from Brighton to John O ’Grunt's kuew him, and were ready 
to share ihcir lunch with Jack, 

One day at Rugby Junction Jack had made ,ip his niiod 
ic* change engiues. He hud swn an old friend on n leco- 
inotlre that was st Ctrl tug out. and he attempted the dan- 
gerous feat of jumping upon the moving engine. He missed 
the- foot plate and landed under the moving wheel*, which 
ended tils career* 

+ ♦ » — 

AW IMMENSE PINE TREE In the SfeClohd River 



region, Shasta County. Cair-ijjin, was recently fc-lled and 
flawed into lumber. Ry actual EOcrtsureineut it made iS.SiM 
feet, and loaded eight iHrge platform cars, besides the 
limbs and aurli parts of the tree as enuid u«t lie con- 
verted Into lumber, w-hleh would have loaded several 



ears mnrt. 



$io- 00 



DAILY 



A MAN OR BOY OF ORDINARY INTELLIGENCE! 

Oan Make Ten Dollars Eaidi Day In Hi* Owa Town By Making COXCECTK QIUGKS With The 



$io b s; Y 



WINNER BRICK MACHINE No. 2 




Tt Is a little gem four (4) brink face down machine, perfect in 
every detail. Strong and durable, perfect workman ship, andt»**,* * * « 
made of flratrtJUsa material. Makes perfect brick In common,. . 
moulding designs rock face. 



One man can produce, without effort, 1,500 Perfect 
BricKs in 9 Hours — — — 



Operation so simp]*? amt perfect a boy can operate It with ease and perfection* 



No Investniefit^’$35,00 is ill — complete), f. o* b* Minneapolis. 



Ten DollRrs with Order^BslancB G* O* D. 

WINNVB RI .nr.K M A THINK CO 60 ? Nortliw«t«™ Byjwme 
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Y OUR ttuccesi. in life depends upon the careful thought with which you have planned j^our 
career* You cannot succeed unless you give at least as much careful thought to planning your journey 
through life as you would a fifty mite pleasure jaunt. Jf you are a young man without a profession or trade* 
the study of electricity offers you endless opportunity for a successful career. Every new sky-scraper, factory, 
power-plant, increases the demand for trained electricians- In (his age of electric elevator), trolley cars, 
the third rail systems for subways and elevated Toads, the ever present telephone and telegraph, the man, who is 
efficient cannot help but lie successful. 

I he electric light has driven out the lamp and the gas plant, even m (he most rural districts. The present day farm 
house k not complete without its telephone. The big railway sytems arc subshtuling electricity for steam, even over 
long distances, 1 he inter- urban trolley service is developing to such an extent that sleeping cars and diners are now a 
regular feature on many lines, A fortune au’cufs the man who perfects a storage battery for automobiles which 
will run a car 100 to 150 miles without recharging. Under these circumstances, with such opportunities open before 
you* do you thmk that you can make any mistake by devoting a few hours a day to the study of electricity ? 



CYCLOPEDIA 

APPLIED ELECTRICITY 

Five Hand^om^ Volumes 



Each Nearly One Foot 1 -Ktgti 

flempUMj from the mn*t valuable 1 riRtruetton ijurmrs of the American Srtinol of 1 i*rrefl|H»nd?nee. The smeceas which 
l he Mv ti n «4 ha* Sjjm] tit ti'avhJnu thculmindii of p I ■ v tr i ■:■ i amn I - In UsM*tf thv bvat iin^tbl-r jeuarantvs for Ehp work. The 
volumes rontaJn the tUr moat poocewfiil metltoUB ytJddvttied for the idu Lotion hiT the btiHj- wurkiruUi. 

Tin - riili-* jkinl l«mnjlp,K *rv Jo wt-ry wewt prervutLil In a very biniptc niuutcr,itud evorv prlm-lpta t Liu bleated 
w 1 tlj -lK-i-inl rJtuLffminB ttrui practical e vamp lea. 

We n& agenij* ^ur boo lot otter the bent |ilati to Usmonetmte the Kipertiiricy uf our 

Tiit'ih'iJk nf iiJrLnn'tsoii, liiml in order t-i )smvc this- U) the nabtln n ooltcr OtvC'ycliijicdJn at 

Special $ 19.80 Price, lor- 30 days only 
The sc t regulariy seller for $ 30*00 

Font i-sfrCKs 1 1 rc| nlIj I „ Study the w.rk (*rtfnll)- ami Lf satisfactory send ti 00 within cue 
w eek and |iu,\ K.tM a muntli until the Sjir*in,i ?ip.m> Crier Is paid. 15 cm cnja|'ti-il to your 
ucedt- wu w. 1 1 1 tteml for tJji- .jut upon notillv&tUm. 

2*500 pages 2,000 full page plates 

Bound in thrco-qusrter morocco Handsomely nriarhled top# 

Cold ilmmprd title* and edge* 



F. Jti, 
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American 
School of 
Correspond- 



ence 



^ Flcasti? honrt set I yi-Jopfldla 

A pul iod K Lee 1 rielty I o r v- eek "w 
Ires ixauilimtion. 1 s^ill Btnul 
t ■: within a week and c? a iimaiti 
until (LO.SD iy hji bar wluc I will 

justify 3011 to pb 1 n il fur the books. 






American School of Correspondence 



Name,. 



AdJrutu) 



CHICAGO 
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POPULAR MECHANICS ADVERTISING SECTION 




« IT A P th\ 

Kombination Kit” 

Groatwt InT^ntlon of tbs a^e. 
Conceded by aiil who Key it to be 
the- fejeft thing b£ lb* kind bw on 
Lh$ market. IS Tuoli and 
On« I'nlr Hiudlni for *11. 
Made of t- *f\ steel, d rep- lorded , 
highly fin If bed and warranted. 
Each tool complete within ll^clf 
and 10 to 11 Inches In length, 
110 worth of tewda ior 13-M per 
get, prepaid. salesmen wanted. 
Phenomenal End Lucerne n fa to live 
men. Writ* for Illustrated book' 
let, etc, 

KOETH MFC. CO. 

IQ# Broadway Sulfate, N* Y. 



“YANKEE” TOOLS 




it 




RATCHET AND 
SPIRAL-RATCHET 
SCREW DRIVERS 
also DRILLS 

ASK YOUR DEALER 
TO SHOW THEM 



SEND FOR OUR 
YANKEE” TOOL BOOK 

SENT FEES 



NORTH BROS. 
MFG. CO. 



ARE 

WITHOUT EQUAL 
IN QUALITY 
OR EFFICIENCY 
IN PRACTICAL USE 



PHILADELPHIA, PA. 



HOW TOOl STEEL IS HADE— THE FIRST TOOL 

ETEEl,,— N m miie know* how. when or wtielrC Ilifc lirtsl l«>l 
ateel was made. an Id E. T. Clamge. lit an fiddtefeH before 
the Northwest Railway Club at Minneapolis. Without 
doubt, it was the result of an accident. Senile primitive 
blacksmiths found that from contact with Tbe fuel under 
certain eomiUluiiF. Iron became much stifler, and that it 
would become very much iiarder If dropped Into water at 
a red bout. liy further experiment It was evidently found 
that fmn tiurK would beat i»ke on this ability to harden If 
packed In muffles with charcoal, and kept at « high beat 
for a number of days, They bad no Idea whatever that 
they were carbonizing their Iron; In fact, did not knuw 
that there whs such a thing an carbon as we know It, 

The science of chemistry Itself is only about a hundred 
years* old, and tbe old blister steel makers of Sheffield bad 
□utility to guide them, and had no idea what they were 
doing. 

Rllster Steel was simply iron carbon Er.ed tbe pump as you 
ca?eharden your link motions, except that It wan left In rq 
much hm^er that tbe carlion went in much deeper- You 
oecai tonally bear wnje old fellow apeak of the good old days 
when they had ME?* ter *|ee| to make finds of. I only wbb 
bo had to make a tool out of some of It. The truth la 
that It Was generally full of bpuuis und the Caelum was 
Tory Unevenly dl»tr ill kited- The center of the bur genera by 
had It tile or no carbon, and one of the tlrai improvements 
was to turn a bur over and weld St upon Itself, which 
allowed l he fnrb<m to soak through n little more uniformly, 
and thinned out the soft si rent In tbe center. 

This wan co tied single-shear steel, and when this bar was 
again doubled over and welded on Itself, It was called 
double -steel. 

Some time about 17dQ one company In England astonished 
the rest of the blister steel maker a by producing a bar that 
would harden uniformly all the way throng]]. The iHlory is 
that the process Was kept a secret until a competitor 
nought shelter oh a mill, wintry night a nr] whh n Itnwed 
Inside for humanity'* mike, HIk eyes ugw what to him was 
a wonderful process. He founrl that they were packing 
the broken pieces of blister steel In a crucible and inching 
It- This was the beginning of the present crucible process 
and really very few changes bate been made since that 
time, 

A few years ago somoono who was a little more daring 
than the rest C purer] it out that the charcoal could Just 
an well he put right Into the crucible with the Iron. The 
reason it had not been done before was probably Ui'cnune 
every one thought that the charcoal would all burn up the 
minute tbe crucible was put Into the furus.ee. I told you 
that the science of chcmlstrY la only alviut a hundred years 
(Continued on FftKfc 302) 



CHAPLIN'S IMPROVED PLANES 



FAR. AHEAD 

for smooth, easy work 
and holding edge 
will be 

YOUR VERDICT 



UPON YOUR REQUEST] 




we will send yon with 
our compliments, our 
list book on modern- 
ized tools, as well as 
our booklet, entitled: 



We invite the 

Severest Comparative ‘Tests j$i “A ‘Plant 1 Talk About A GOOD PLANE ” 

TOWER £ LYON CO., 97 Chambers St. t N. Y. Cltyl 



iMiui Daa j jTjtv 
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A FEW POINTS IN OHIO TOOLS 




OF INTEREST TO THE 
=— MECHANIC= 



ADJUSTABLE PLANES -Fit ted with our specially constructed Extra Heavy Ctilter, which 
prevents Chatter ling and Trembling 
WOOD PLANES- Well made from thoroughly seasoned timber. 

C tt 1 5 ELS — Correctly made from High Grade Steel, ('a re fully treats! ami tempered. 
DRAWING KNIVES- That are right In Quality, Han*, Style and Temper, 

BAILEY AUGER BITS— Single Twist, Durable, Rapid and Easy Cutting, Finely Finished. 
BENCH AND HAND SCREWS, GOUGES, PLANE IRONS, SPOKE SHAVES, E I C, — All 
superior in quality and JlnWb. 

EVERY " OHIO u TOOL COVERED BY A BROAD GUARANTEE. 

OUR CATALOG ISO, P SENT ON REQUEST. 




OHIO TOOL COMPANY :: :: COLUMBUS, OHIO 




WRITE TOR 

PART PAY 
TERMS 

Ideal Machine Works 
Brooklyn, N. Y. 




ust Wh*t 
Need 

Lip lit n in E 

Wrench 



(‘"‘I fnr Vi, -eh autre, RO i iSJu nu- n l» . W,.|k- in |ilm-ei tnieirwilbl* 
w fill flh^r wr*nrb«l. St mug anil -LurniNk' |>uhlg L m I li ini]i ik i- SL l 

i-ilitwl ;iv unit*, 7 infh ihi', ». inrHi fihr, ! J luckl hM!. S-hfY ttiu-k if pint 

HlMfjM-lr, rr SPi:f|ftl.TV JT.lMT.tl TCKTJid II', JjLKKSTWN, X V 




Armstrong S Attachment 



V 

[M enables the pipe fitter or machinist to thread pipe to 
!"' position in tight places vherr there is no room to awing 
■f j the handles of a die stock. Fiti all genuine Armstrong 
wj Die Stocks, Gives you a first clast ratchet without the 
jl'J trouble of currying a separate ratchet stock. Sold 
(ly aepurafety trum cur stock* 
i ' Wr ite for our special circular, 

I T1 



The Armstrong Manufacturing Co. 

Bridgeport, Gann. 




EYE BENDERS 

We make he rid power bend- 
era far forming eyes from 
stuck. l ?4 Inch thick and un- 
der. Aliy size eye, 7 Inches 
outside diameter And under. 

WALLACE SUPPLY CO, 

til £L Jeff ut-Jktif St. 

Chlcufin Illinois 



J 




CORUNDUM OIL STONE 



On# side coarse for quick cutting, the other very 
fine fur finishing, Size — 4 xli^xfo T 

PRICE 3 Oe— POSTPAID 



PocKet Scriber, 20c Postpaid 

I III— MllilP'NIIIIII II In — 

J. A. BARKER 

FULTON BUILDING. PITTSBURG. PA. 




fUFKfN 

TAPES AND RULES 

The best 

m S*ll IVENWKIIE SEN ftt C.ttlLGE It I. 3f 

Tfi £lifFX?fit JfUL£ f*Q 

QAeiNAW. MICH., U.S.A. 
rpsTBPS, PMPM, Ui , »tt* YAPlPi 




and Foreign Countries 

The beat Wrench for Use Everywhere 

On your launch— your motorcycle— your [into— In your shop— la fact, everywhere u wrench is 
uuedtid the “Hawkeye” takes the place uf three tools. 

Mailed postpaid upon receipt of price, 75 cents* 



OUR 

OFFER 



To Readers of 

Papular Mechanics 




Our wrench can he 
used, as a pipe wrench* 
thread cutter* or nut 
wrench. For cufEinff 
threads It had 3 differ- 
ent dies. 



The HAWKEYE WRENCH CO., Marahalltown, Iowa 



Please Ifcatfon Popular Mechanics 




m a 
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SHARPEN TOUR TOOLS— i 



You can save trouble and save time, you can do better 
work with leas effort if you hav# in your shop or home a 




PRACTICAL 

GRINDER 

It will Rharpru any edged tool 
|Q Ciiu tenth the time tlittt 
an ordinary grind stone will 
sharpen; It. 1 he nluntiiiiu 
wheel a ill not heat the metal 
and take the temper out 
either, We guarantee that. 
Clump It od table or bench, 
hold knife or tool U&My on 
grind I air wheel and turn. 
That's all. Any one can do it. 



VniForm wheels for general purpose work— special 
beveled wheels for certain stylos of Implement b. 



A NECESSITY IN THE SHOP 

A time and bother saver in the home. Nothing to get 
out of order, no water necessary, no chain to buckle or 
heir to break. Small and portable, will save Its cost 
III a week when drills and tools are earrlnd out of the 
shop on out aide work* 

SEND FOR FREE BOOK 



Practical Talks About Practical Grinders, It will 
settle the dull tool and dull knife 1ms Inn** for you 
Ask your dealer or fiend to us direct* 



ROYAL MANUFACTURING COMPANY 

133 E, Walnut Str**t P . L*n«it*P, P«, 



MilUBALLS MU 



BEARINGS 



bronze I 

“Snipe* 1 Pat, 

xj in. Shaft cmd up, No fitting, jn^fc push them ou. lOcte. 
I n aumpfl for sample* 

PRESSED STEEL MFC. GO, 

45 1 Tho Buureo, Phils,, Pa, 




THC OLO reliable; U 

JESSOP STEEL 

IS YET ON TOP AND THE VEIT REST FOR ALL FINE TOOLS 1 \ 
WILLIAM JESSOP & SONS, LIMITED jj 
91 JOHN STREET, NEW YORK 




Some of the people can be fouled sonin of the time, 
hut most people w house 1 hick ,Saw Blades are not fooled 
long. After experimenting with various klnd* + tlmy 
usually settle down on the good old STAR brand 
which cad bn relied upon every time. 

1 he titar la made in the right way, from the right 
stuck, and does the right ninouut of work in the right 
time. 

Wend for Catalogue C Illustrating our full line, 

MILLERS FALLS COMPANY 

27 Warren Street NEW YORK 



l Continued from Baga B4 KIJ 

hid, but the practical application of tdieuiislry to the arts 
in not over fifty yearn- old. 

Chemistry tcachca us that in order to hum up this char- 
coal we would buve to uupply oxygen in the proportion of 
Ik! parts by weight To each 12 pans of eartKiu. The u mount 
of niygeo contained in the free air In the crucible is mo 
small to eater Into any euJculuiiem voDtcipieuLly this char- 
coal dimply seta red hot w hhuiit being consumed. 

A goud llfua tra 1 ion of IhLn la the carbon iu fid Jiicau- 
de acorn lump, which la inn consumed ai itfUg ua the oxygen 
of the air ia kept away from It. 

When the iron la brought up to a certain temperature It 
becomee very hungry fur carbon, anti the carbon in the 
charcoal la than taken op vory rapidly, When this direct- 
cur lumping was (Inst used I remember u certain English 
steel maker came out with a pu Plica llmi condemning It 
thoroughly, and saying st«l could not he unde in that 
manner. This saute man 1* still making meet, aud la now 
using this piMeCtta the same as everyone else. 

One thins of great Importance «us leaf util from ex- 
perience and that was (hat certain kinds of iron made good 
sc eel, and others accrued for twine teatfou undt lor the 
purpose. Mind you, they knew very little about phosphorus 
and milphur, the two deadly enemies of steel, and it was 
only from many experiment?: that they found ths| certain 
grades of Swedish Iron gate them Line host result#. This 
knowledge became tradition, und to this day we are guided 
by It. 

dhemiMry haa taught ub to compute accurately certain 
known impurities, lurch as phosphorus ami sulphur, bul we 
cannot tell why these Swedish Irons are better than irons 
produced In this country of, ad far as we an- able lt> 
determine, the A&nae chemical nun lysis. 

When nature made throe deposits of iron In Norway and 
!?wedpn It So happened that thpre vv«s 3lt(le ur no phO£' 
pherus nr sulphur present to cuatamlTiate If, and m far 
these conditions have not been discovered anywhere In 
America. 

In burdening loot steel It Is Impnant to remember that 
otp rhea ling inuBt always be avoided. The grain ■ - f The steel 
always recortls the Jaat heat used, [f It looks like a piece 
of cast Iron It hns been very badly overheated. ho matter 
if the blacksmith does tell you that be only bad It at a 
cherry heat. Perhaps he was brought up ou white cherries. 
The ffrnin of the steel always tells the truth. If you have 
broken hud*, first or all look at the grain shown in the 
steel. If It 3 -b rnsrse. Jn.it lake the same piece and put It 
hack into the flre and heat It «t a very ]nw red, harden It 
and then look at the grain. That will tell the story. 

A piece of tool steed properly hardened must always ah iw 
it much finer grain than the unhardenpij bar. 




GASOLINE SOLDERING IRON 
AND BLOW TORCH 




WHY DON’T YOU do that job of solder in* 
yourself* You can do it aa well as anybody with 
this tool* It*a « regular jack -of -oil- trades and the 
price it right. Let ui present you with our 
booklet. It *9 free. 



EMMELMANN BROTHERS MFG. CO., INDIANAPOLIS, IND., U. S. A. 
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"Star” Lathes 



foot op Power 9 -in* to 1 6 -in- twins 




High-grade screw- 
putting engine 
lathes, with or with- 
out (jGQiifoend rest, 
t^per,draw in chink, 
milling and gear-cut- 
ting attachments, 
friction countershaft, 
metric lead screw, etc. 



(na- 1 ) Send for catalog: M B ,T 



The Seneca Falls Mfg. Co. 

W2 We^r St . Seneca Palls. N. V., LI. S* A. 




GEARS 

INTERNAL and 
EXTERNAL of aH kinds 

Ask for 

Grant's "Trsstiie 

on GEARS'* a dollar 



Philadelphia GEAR Works, tnc. 

Tth and Cherry Sts, »x jj PhiladeCphU 




LATHES 



9 to 13 inch S wing 

Lint prlpr?* ffiS.ff} twid ujj jicmn?- 
to ftizu. Win n rviid^ t» Imy 
aL'Dd fi>r Lithu Cafuli '4 aad priot+a 



tV. K, & John llftriiffl tn. 
l‘X It nb # si., i < R^.-kfonl.m, 




The “HICK DR I YE** is for driving all 
kinds of light machinery by foot power. 
The following art i <des are built ootn- 
plot® with the “KICKDKIVE**: 

rirtuliir Snvifi, Pc, li sihfnd and 
Buffing Mtiihldu^ nad turdrs. 

S.8. 1 ■misioriis. LVitf-A 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:::: 



SHEPARD LATHE CO. 

A1SI W. Cincinnati, Ohio 




FOR HOME SHOPS 



SEVENTEEN SIXES 



The only Hand Screw with the 
Saw-Cut Threaded Spindle and Mich- 
igan Hard Maple Jaws* 

That is why they last longer and 
still cost no more than the “just as 
good” kind* 

Be sure and ask, when buying, for 
the Grand Rapids make. 



GRAND RAPIDS HAND SCREW CO. 

146 South Ionia St, 

GRAND RAPIDS MICHIGAN 





B* F. BARNES* 

ELEVEN-INCH SCREW 
CUTTING LATHE 



Fnr F<H>t r ;• viml> IT •>< 

finwi r I'rn^y fill’d And QcmpMtiiad 
?-■ Rf. A 'trolly IiJliIi j-r.iil-- sin it- 
■ rn tin_i| W (i a 1#*., bu |. Id wSMcieh 
|h 1 .‘.i+, I ^F.'BcrtptiTo i-irinkra 
pfuit: lathu ufum rfijLU'tfC. 

G- F. BARNES GO., fto&farfJU 



The Good 
Old Reliable 
Work Bench 

That never pels 
out of style. For 
many v rsinaf le 
exclusively by 

C* CHRISTIANSEN, 7$2 Grind Avenue, CHICAGO 




Gies Reverse Gear fcl¥M the 

^Kwswr U tht frirr^thk prvf% jfrr j( t ve rs in# 

Problem. 

Gives, absolute eon i rot of ihe 
motor-hoAt a 1 1 1 times, 

1 to 80 H, p. $J5 to 490 
More made jsud sold than all 
other reverse (sirs combined. 
Catalogue on request. 

eiES lEflB COMPANY, Detroit. Micb. 




If If s a Sebastian, It’s a Good Lathe 

BUILT UPON HONOR— ACCURACY, EFFICIENCY* MODERATE PRICES, 
Foot and Power Lathes, all sizes, send i or Ceuiofcu*. 

Sebastian Lathe Company, 107 Calvert St, Cincinnati, 0, 





